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FOR TWENTY YEARS, THE WINNERS AT INDY 
HAVEN'T CHANGED THEIR TIRES, 


May, 1991, will mark Hence the fact that, after the 1990 Indy 
the 20th consecutive year 500, the qualifying record stood at 225.301 
that the world's most mph. And the race speed was a new Indy 
famous race has been won 500 record. 
on Goodyear tires. It's worth remembering that a race car, just 


And today, every team like the car you drive on the street, is no better 
that qualifies for the Indy than its tires. 


500, every team that races And for 20 consecutive years at Indy, one 
in the dy 5 00, chooses Goodyear racing tire company has proved that | 
Eagles. Because of their proven superiority. it’s the best. 3 | 


Every year the teams arrive at Indy - ни «а 
with just one intention: to go faster. 

So every year, Goodyear must create 
tires that will allow the drivers to make 
the most of their new cars. 

Hence the fact that the first all 200+ 
mph Indy 500 field was achieved on 
Goodyear Eagle racing tires. 


The car that won the 1990 Indianapolis 500. Driven by ` 
Arie Luyendyk, on Goodyear Eagle racing radials. 


The sign over the entrance to the garage area at Indy. Where, for the 20th 
consecutive year, the winner will enter on Goodyear tires. 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ATT OVER THEM 


AGA | h а}, | 
"NSUNDIANAPOLIS 
tæ 


For the 17th 

year running, 

all 33 starters for 
the world’s most 
famous race chose 
to use Goodyear 
racing tires. 


— cu 0-0 сл hw го س‎ 


An Indy tradition: 
the victors bottle 
of milk. It will go 
to a driver using 
racing tires made 
by Goodyear. 


1991 marks the 34th Indy 500 for four- 
time winner A.J. Foyt, a man whose name 
is synonymous witb Indy and Goodyear. 


Goodyear wins 
| the most important 
tests of all. 


Racing's most sought- 
after prize: tbe solid 
silver Borg-Warner 
Trophy" 


* Trophy copynebt Borg-Warer. 
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THE INSIDE STORY ON A NEW LEVEL 
OF CLOSENESS AND COMFORT. 


More hair enters Improved system | Improved system 
the chamber of the . апа exposes I cuts hair even closer. 
| | improved" Lift | | ` additional hai. n N 
` and Cut" system. | ч 


Not to scale. 


Cuts off 


more hair. 


One look into our revolution- - directed to the blades. The cutting 
ary new razor and you'll realize the system has been engineered to 


standards of shaving € X n» shave even closer without | 
| have been raised. 1-4 УА the blades touching your 
Dramatically. You'll skin. And an improved 


find you can now shave Ne 5» _ 

closer than ever without TT 

the slightest sacrifice 8 
` of the legendary Norelco’ ES 


bearing mechanism 
delivers a more consis- 
tent, smoother cutting 

| action. 


. comfort. TS logether, these engi- 
` A This new standard ГВ ENSE neering advances shave 
_ of shaving excellence was WEBS T vou Closer than ever. Yet 
 achievedthrough major — VS not one iota of comfort 
improvements А. һаѕ been lost. Rather, 
in virtually NEWGENERATION NORELCO youve B 


A YA every area of gained a new 
f=) the Norelco patented level of closeness 
— 2 ' “Lift and Cut”, system. andcomfort. 


"Lifand m a The comb slots have And that, gen- 
itched on our 15 | . А | è | 
your assurance of been redesigned so hair tlemen, is the real 


performance. — growing at PA | . inside 
any angle can be quickly (Nor eico story. 


© 1990 Norelco Consumer Products Company, | , | 
A Division of North American Philips Corporation, A HEW LEVEL (iF CLOSENESS AND COMFORT 
Stamford, CT 06904 | ым Ї | le 
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For a bird’s-eye view of the rain forests’ var- : 
ied—and vanishing—flora and fauna, 
researchers are designing tramways, raising < 
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The arsenal that routed the Iraqis 
contained the latest in weapons, 
computer, and culinary technology. 


Here's a sampling, from Apaches COVER BY FORD MOTOR CO. 
and Tomahawks to Foxes and faxes. AND GRAPHIC SYSTEMS 
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From The Editor 


he first time I laid eyes 
T on a Ford Mustang was 
in 1963 at the New 
York Auto Show. It was as 
radical as any car I could 
imagine, let alone anything 
on the road at the time. 
They called it a prototype; a 
car clearly not yet of this 
world. Sure, it had four 
wheels and two doors, a 
couple of seats, and a steer- 
ing wheel. But the white 
and blue-trimmed roadster 
sizzled with uncommon in- 
novations, such as a needle- 
nosed aero body, a midship 
V4 engine, hideaway headlights, and 
much more that was only a street driv- 
er’s fantasy. A funny thing happened to 
the Mustang on the way to the show- 
room floor the following year: It became 
downright conventional. 
Concept cars shouldn't be taken at 


ow 


| face value, cautions Detroit Editor Dan 


McCosh. Still, they do present perhaps 
the best view of future design and engi- 
neering achievements. And every once in 
a while, one comes along that is worth 
more than an open-mouthed auto-show 
gape. In this month's cover story, Mc- 
Cosh serves up an exclusive look at the 
Ford Contour, among the most ambi- 


| tious concept cars he has seen in 15 


years on the automotive beat. “Most of 
these cars embody a new idea or two, but 
the Contour covers styling, engineering, 
and even a new manufacturing process,” 
notes McCosh. “Rarely do concept cars 


| take so many simultaneous leaps.” 


n Feb. 23, a British soldier re- 
0 ceived word that the ground of- 
fensive phase of Operation Desert 
Storm was imminent. From an ar- 
mored command vehicle at the front 
lines, where he was responsible for 


‘communicating battle orders, Staff Set. 


G. L. Booker wrote a letter that echoes 
the timeless sentiments of countless 
soldiers facing the eve of battle. “This 
will be my last chance to write for a 
while,” he wrote. “Hopefully, the war 
will be over in a month, and I shall be 
back home with my dear wife and fami- 
ly, God willing.” But Booker’s letter was 
not sent to family or a friend. It was a 
thank-you note to the manufacturer of 
the lap-top computer he relied upon to 
get his job done. 

Booker’s computer was one of a 
startling array of high-tech products 
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болп ina iilor менее loi lone b Sih 
Judith Anne Yeaple, Marcelle M. Soviero, and Fred Abatemarco. —— 


that for the first time saw the action for 
which they were designed. Eager to 
evaluate the new equipment, hundreds 
of technicians and engineers were on 
the scene too. No doubt they will be sift- 
ing performance data for months. 
Assistant Editors Marcelle M. Soviero 
and Judith Anne Yeaple dug up some 


| early intelligence for this month's 


"Technology of Desert Storm." Here in 
the POPULAR SCIENCE offices, we even 
did some testing of a new candy bar de- 
veloped for the troops in the Persian 
Gulf: the heat-resistant Desert Bar. 
Taste tests have produced mixed re- 
views among staff members, but unani- 
mously we advise keeping the chocolate 
away from halogen lamps. 


B eanwhile, on the home-enter- 
tainment front, we bring you 
news of variations on several fa- 


miliar themes. In video, contributor 
Mark Fleischmann explains that LCD 


technology is on the verge of transform- | 


ing projection television into compact 
systems with resolution worthy of your 
attention. Existing wall-size TV sys- 
tems have overcome some of their early 
problems, and there are even better 
views ahead from projection systems 


still under development. Also, Senior 


Editor Dawn Stover takes a look at the 
new digital-compact-cassette format 
due on the market by next year. The 
DCC format promises the advancement 


| of digital technology without having to 


sacrifice compatibility with existing 


cassette tapes. Sounds to me like the 
best of both worlds. 


ha 
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sut have to.sound like this. 


А cordless pt 


| Not if you've got one of the AT&T Cordless 5000 Series. 

d Our Clarity Plus” sound technology virtually eliminates the sound 
7^ effects and static heard on some cordless phones. So you can have a 
cordless phone that won't get in the way of your conversation. 

| We think you'll agree—the difference is uncanny. 

AT&T 5000 Series 


Available at AT&I Phone Centers and other retailers. 
Copyright ©1991 АТАТ. АП rights reserved. 
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We've 
assembled a 
team of 
decorators 
for you. 


Kmart has a variety of paint and 
applicators to make even your biggest 
project easy. Now at easy prices. 


Glidden Spred Wall Fiat 
Latex Paint Dries to touch in 30 
minutes, easy soap and water clean- 
up, choice of colors. 

Sale price . 6.97 per gal 


United Coatings Stain Pene- 
trates and protects natural beauty of 
wood, clear and colors. 

Sale price — 7.88регоа! 


Rust-Oleum Wood Saver 
Teflon and mildewcide form a moisture 
barrier on wood, resists abrasions and 
stains, choice of colors plus primer. 
Sale price . . , 43.44 per gal 


Gallons not avaiable in CA 


Rust-Oleum Paint Fights rust. 


chip and peel resistant, choice of colors. 


Sale price .. 2.88 per Il oz. spray 
Sale price sss BO perat 


Wagner Portable Power 
Roller New! Pumps paint directly 
from container to roller, dual-speed 
control, shoulder strap. 

Sale price : 47.00 


Wagner Power Stripper 
Remowves old paint easily to prepare 
surfaces for a new coat. 

Sale price 27.00 


Wagner Power Sprayer 
For large surfaces. Includes 
sprayer, 2 tips, 5' suction 
tube, 2 replacement 
valves, flexible exten- 

sion, viscosity Cap. 
cleaner/lubricant 

and instructions. 


Sale price 77.00 ~ 


The quality you need, 
the price you want. 


On sale May 19-June 1, 1991, at all U.S.A. Kmart stores 
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Readers Talk Back 


I've never enjoyed a clearer discussion 
| of the unfathomable wonders of the 


Mars wars 


You were presumptuous to say that 
Lowell Wood’s Great Exploration 


| would “accept a higher risk of death in 


space, which violates a philosophical 
position subscribed to by virtually all 
in the space community and society at 
large” (“Mars on $350,000 a Day,” 
March]. What position is that—that 
we must never do dangerous things in 
the pursuit of new worlds and ideas? 
Wood is proposing no more risk than 
the Apollo program did. Га join his 
crew in a minute. 
William Bogen, president 
Ann Arbor Space Society 
Ann Arbor, Mich. 


“Mars on $350,000 a Day” is a lot | 
| cheaper and more productive than the 
| billions spent on the Persian Gulf | 
| war—not to mention the cost in lives. 


K. Loholt, Kent, Wash. 


For $30 billion to $300 billion, I think 
the Mars plan will add only an insignif- 
icant amount of knowledge to humani- 
ty. With that kind of an investment, 


way to establishing a solar-powered- 


satellite program. 
John R. Bucknell, Akron, Ohio 


Cosmic clatter 


| Dark matter was once sought at the 
| center of epicycles to reconcile retro- 


grade planetary motion with gravita- 
tion and Ptolemy’s then standard mod- 
el of relativistic (compared with the 
observer) physics. What we found in- 
stead was a new model of the universe 


(“Searching for the Cosmic Con- | 


nection,” April]. Could history repeat it- 


self? If Edwin Hubble’s observations of | 
| 2,520 megawatts—would produce 


an expanding universe had occurred 
before Albert Einstein's development of 
general relativity, would the big-bang 
have been described in two dimensions 
or in three? If relativity had developed 
in a 3-D big-bang milieu, would we 
have an "expanding-balloon" model of 


| the universe or an “onion” model? 
| Can't an onion look like an expanding 


balloon to someone passing outward 

through layers, but only able to see a 

single layer at a time? Why does quan- 
tum mechanics use continuous time? 

Knute Thorsgard, M.D. 

St. Mary's Regional Health Center 

Detroit Lakes, Minn. 


8 • POPULAR SCIENCE JUNE 1991 


brilliant and artful minds who explore 
the “unimaginably large" and the “un- 
thinkably small” than in “The Cosmic 
Connection." As a layman in this area 
who studies it as others study Greek or 
do crossword puzzles—to improve the 
mind—it was encouraging to learn that 
physicist Niels Bohr noted “any student 
of nature who was not shocked by 
quantum mechanics had failed to un- 
derstand it." 

Glenn G. Loveland, Springfield, Ill. 


Setting the record straight 
The Woodsy Walker was not developed 


| by Virginia Polytechnic Institute, as 


reported in "What's New" [Jan.]. The 
credit properly goes to Ohio State 
University and Adaptive Machine 
Technologies, which worked under a 
research-and-development contract 


| funded by the Defense Advanced Re- 


search Programs Agency. After the 
Walker was completed, the U.S. For- 
estry Service funded a field-test pro- 


| gram to ascertain the technology's po- 
| this nation could instead be well on its | 


tential for forest-industry application. 
The program was conducted in the 
Forestry Department at Virginia Tech. 

Vincent J. Vohnout, president 


Adaptive Machine Technologies | 
Columbus, Ohio | 


Corrections: The 220-kilowatt Swe- 
dish wind turbine described in 
«Science Newsfront" [March] is a scale 
model of future offshore plants, which 
will probably be rated at about 3,000 


| kilowatts each. The Swedish power 


company Sydkraft has been studying 
a plan to install 98 of these plants, 
grouped in seven wind farms. Sixty 
such farms—with a total effect of 


about one-fourth as much energy as 
Sweden's 12 nuclear reactors. But be- 
cause there will probably be no gov- 
ernment contribution to the project, it 
is not likely to go forward, says Karin 
Jarl Mánsson of Sydkraft. 

The price of the Cyclone oscillating 
fan in “What’s New" [Feb.] is $90. 

Toyota's assembly line for Camrys is 
located in Georgetown, Ky. [^Auto- 
motive Newsfront," March]. 


Address letters to Readers Talk Back, PoPULAR SCIENCE, 2 
Park Ave., New York, N.Y. 10016. Or fax your letter to us at | 


212-779-5468. Letters may be edited for space and clarity. 
We regret that we cannot answer unpublished letters. 
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SURGEON GENERAL'S WARNING: Smoking 


Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregna псу. Kings and 100s: 12 mg. “tar”, 1.0 mg, nicotine: Full Flavor Kings and 100°: | 


16 mg. "tar", 1:3 mg. nicotine av. per cigarette by ЕТС method | 
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The Electronic Swing Groover calcu- 
lates the force of your golf swing 
and displays the distance your ball 
would travel if untethered. The ball's 
spinning motion indicates a hook or 
slice. The S80 device can be used 
with six dub heads: 1-, 3-, or 5- 
wood or 3-, 5-, or 7-iron. Dennco, 
Inc., 48 Lourier St., Box 1354, 
Haverhill MA 01831. 


INSULATING 
BLOCKS 


With о strip of 60 percent recycled 
polystyrene snaked inside it, the 
ThermaLock Block has an insulating 
value of R-15, six times that of a con- 


AAMBIDEXTROUS MICE 


Medical, ergonomic, and industrial designers helped create the MouseMan line of ventional block. Price: about $1.85 
computer mice, including a cordless radio unit. The corded mice come in left-hand- per eight-inch block. ThermaLock 
ed serial-MousePort or right-handed serial, MousePort, or bus versions. Prices: Products, 162 Sweeney St., 
$119 to $199. Logitech Inc., 6505 Kaiser Dr., Fremont СА 94555. N. Tonawanda NY 14120. 
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The daring looks of Pontiac’s 1992 
Bonneville SSEi are a tantalizing 
hint of what's under the skin: a 
195-hp supercharged Vé engine, 
electronic traction control, and driver- 
and front-passenger-side air bags. 
The 35th-anniversary Pontiac 
Bonneville is expected to cost in the 
$27,500 range. 


The Airlock bicycle inner tube contains 
a viscous sealant that blocks and 
seals small punctures before air can 
escape. It weighs from one to three 
ounces more than a standard tube 
and costs about $10. Specialized 
Bicycle Components, 15130 Concord 
Circle, Morgan Hill CA 95037. 


Music MAKER 


Tap up to 6,000 notes into the battery-powered QY10 music sequencer using its 
microkeyboard or your own MIDI keyboard. The small $399 unit contains digital 
recordings of 30 instruments and 26 drums, with 76 preset musical styles. A mi- 
crochip stores your compositions for playback through a headphone jack or a 
stereo. Yamaha Corp. of America, Box 6600, Buena Park CA 90622-6600. 


SUBSURFACE 
DRAINAGE 
Enkadrain, an alternative to gravel 
backfill, is a geomatrix nylon mat- 
ting with a nonwoven fabric heat- 
bonded to one side. Water seeps 
through the fabric into the nylon 
core and drains into a pipe or a 
weep hole, eliminating water dom- 
age to a retaining wall. Akzo 


Industrial Systems Co., Box 7249, 
Asheville NC 28802. 


i 


TANK-FREE 
DIVING 


Diveman, a tank-free diving apparo- 
tus that requires no diving certifica- 
tion, lets you swim to 20-foot depths. 
Stretching your legs in a swimming 
motion draws fresh air from a buoy 
through an air hose and into a tank 
on your chest. Water pressure helps 
transfer air from the tank to your 
mouthpiece when you bend your 
legs. The 1 l-pound device is $479. 
Diveman America, 2999 N.E. 191 
St., Suite 900, Aventura FL 33180. 
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INTELLIGENT MICROWAVE 


Sharp's RE-F1 microwave oven incorporates a cooker that uses fuzzy logic—mathe- 
matical reasoning that offers more choices than, say, on/off or yes/no [“Fuzzy 
Logic,” July '90]. Sensors measure variables such as food weight and moisture con- 


tent, enabling the oven to make decisions on timing, power, and cooking procedures. 


Builtin blades mix or mash foods. The RE-F1 is available in Japan for about $1,000. 


DOORWAY 


SECURITY 

The Door Spy DS-5 four-way peep- 
hole viewer lets you see 20 feet in 
front, below, left, and right of a 
door, with a claimed 90 percent dis- 
tortionfree view. Price: $50. 

Door Spy, 11 E. 47th St., 

New York NY 10017. 
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Looking for a different vacation spot? Japan-based Shimizu Corp. envisions a 
space hotel where adventurous vacationers in 2020 would experience zero-gravi- 
ty sports and other activities. Robots would help to construct the framework of 
the hotel, which would be built with trusses that lock into spherical hubs. Visitors 
would travel to the resort in an 80-seat space airplane launched from a ground- 
based space port. 


HiGH-STYLE SPEAKERS 


Converta Speakers look like ordinary light fixtures but deliver 50 or 80 watts of audio 
power. They swivel in any direction and con be suspended from a ceiling or mounted 

on a stand or wall. An optional subwoofer can be added to the speakers’ fourinch bass 
unit. Price: $398 a pair. Jamo HiFi USA, 425 Huehl Rd., #3А, Northbrook IL 60062. 


IS YOUR MOTOR OIL — 


TOUGH ENOUGH TO EARN 
AMERICA’S HIGHEST 
LUBRICATION RATING? 
Quaker State is rated API SC/CD—the API's 
highest rating required by both domestic and 
imported car makers for gasoline and light duty 
diesel engines in North America. This means 
Quaker State gives you the best protection you can 
buy against sludge and varnish buildup. 


TOUGH ENOUGH TO GET TO 
ALL ENGINE PARTS FASTER 
THAN OTHER LEADING BRANDS 
DURING COLD STARTS? 


Independent lab tests confirm, whether it's 35° below zero or 
50° above, Quaker State 10W-30 gets lubrication to every 
moving part of you car's cold engine faster than the other 
leading brand's 10W-30 oils—three times faster at 40°F. 


Havoline 


Quaker State Pennzoil Castrol Valvoline 


TOUGH ENOUGH TO PASS THE 
TOUGHEST TESTS IN EUROPE, 
JAPAN AND THE UNITED STATES? 


Quaker State motor oil is one of the most rigorously tested 
fluids on earth. In addition to meeting or exceeding require- 
ments for all domestic and imported cars sold in North 
America, Quaker State has passed stringent 
CCMC (European) engine test requirements 
and JASO (Japanese) valve train wear tests. 


UAKER STATE 15 
ONE TOUGH MOTOR OIL. 


DON'T POLLUTE. PLEASE DISPOSE OF USED 
MOTOR OIL AND PACKAGING PROPERLY. 
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TOUGH ENOUGH TO PILE UP 
THOUSANDS OF TROUBLE-FREE 
WINSTON CUP MILES? 
The King Racing/Quaker State Buick has compiled one of the 
most impressive "miles completed" records on the grueling 
NASCAR circuit—including the 1989 Sears DieHard Award for 


most miles run. And every single lap was run with the same 
Quaker State 20W-50 motor oil you can buy right off the shelf. 


TOUGH ENOUGH TO GIVE YOU 
MAXIMUM PROTECTION FROM 
VISCOSITY BREAKDOWN? 


No conventional motor oil provides better protection from 
high-temperature viscosity breakdown than Quaker State. 
And Quaker State 5W-30 and 10W-30 motor oils protect 
while exceeding the American Petroleum Institute's Energy 
Conserving-ll requirements for improved fuel economy. 


TOUGH ENOUGH TO OFFER YOU 
A 250,000 MILE OR TEN YEAR 
GUARANTEE? Quoker State's tough lubrication 


limited warranty covers any lubricated part of your new car's 
engine against oil-related breakdowns for 250,000 miles or 
ten years, whichever comes first. See your Gluaker State 
service center for details and enroll 

free. It takes a tough motor oil 

to stand behind a guar- 
antee this tough. 


& 199] Quaker State Corporation. 


DESKTOP 
ENGINE 


This build-it-yourself fooHong three- 
cubicinch V8 starts and runs— 

while it sits on your desk. The quar- 
terscole two-hp gem is оп accurate 
replica of a passenger cor engine at 
almost the same cost: $2,195. The 
Eastwood Co., 580 Lancaster Ave, — | 
Malvern PA 19355. | 


PAINLESS | 
INJECTION 
Patients fear injections, and medical 
personnel worry about contracting | 
diseases through accidental needle 
pricks. One alternative is the $475 
Biojector, which uses pressurized 
carbon dioxide to force a jet of med- 
ication through the skin at close to 
the speed of sound. Bioject Inc, | 
7620 S.W. Bridgeport Rd., Portland | 
OR 97224. 
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Murrr-FUEL 
BOILER 


When its wood fire hurns out, the 
HS Torm Excel 2000 boiler switches 
to gas or oil to provide continuous 
hydronic heating and domestic hot 
water. The boiler “cooks” wood in 
one chamber, then a fan drives the 
combustible gases from the burning 
wood downward through superheat- 
ed refractory bricks, achieving oper- 
ating efficiencies of 80 percent. Air 
is injected into the fire to obtain o 
2,000-degree-F burn. Output ranges 
from 102,500 to 180,000 Btu per 
hour, depending on fuel. Price: 
about $6,500. Stoveworks, Inc., | 
Branch St., Medford NJ 08055. 


WATER FOR 
HEAT TRANSFER ы TANKLESS HOT-WATER СОЦ COMBUSTION FAN 
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OIL OR GAS BURNER 


PRIMARY COMBUSTION AIR | | 
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CERAMIC BRICKS 
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As thin as a credit card, the Card Lite | 
| flashlight weighs less than one | 
| ounce. Powered by two 1.5-volt al 

kaline batteries, the flashlight costs 

$15. Tekno, 1705 Sabre St., 

Hayward CA 94545, 


Uirra-compact 35 


A contender for the title of smallest fulHrame 35mm camera, the 
point-and-shoot Olympus Infinity Stylus is notable for its curva- 

ceous Mazda Miato-like styling. The $225 camera is 4.6 by 2.5 

by 1.5 inches and weighs 6.3 ounces. It includes о 35mm f/3.5 
lens, infrared autofocus, red-eye reduction, and fillflash modes. 


Inc. 


Syndicate, 


SNOOPY: © 1958 United Feature 


IF PLANNING YOUR RETIREMENT 6IVES YOU BUTTERFLIES, 
THEN TALK TO YOUR METLIFE REPRESENTATIVE. 


GET MET. IT PAYS: 
= MetLife’ 


{©7990 Metropolitan Life Insurance Co., NY, NY 


SUNNY-SIDE 
UP 

When it’s sunny in Singapore, it’s 
dark in Denver— fact that doesn’t 
always make sense to schoolchil- 
dren. To help them understand the 
relationship between geography and 
time of day, a retired engineer cre- 
ated the Planet Earth Motion Globe. 
Its internal lighting system simulates 
sunshine and compensates for sea- 
sonal shifts. The globe’s base dis- 
plays local time in major cities. 
Price: $395. Loranda Inc., 3099 
S.E. Monroe, Stuart FL 34997. 


SECURITY 
DOOR LOCK 


With an access code or a code-key 
combination you can add security 
without altering your door or lock 
set. The $100 electronic locking de- 
vice is from Burns Manufacturing, 


2001 Lowell Ave., Erie PÀ 16506. 


By combining a compact digitaFaudio-tape recorder with a video adapter, Aiwa 
America has created a portable system that records digital audio and still video 
images at the same time. Intended for professional use, the HD-V2000 stores up 
to 3,600 pictures—aond an accompanying soundtrack——on a two-hour tape. 
Price is not set yet. 
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Four power sources for the Solar 
AM-FM Dynamo radio ensure that 
it's always ready to operate. Builtin 
solar cells recharge its batteries, or 
you can crank the dynamo for one 
minute to get 10 minutes of listen- 
ing. If two AA batteries fail, plug in 
the DC adapter. Price: $28. Berk 
International, Box 5294, Garden 
Grove CA 92645. 


Ishida Group of Fort Worth, Texas, 
designed this vertical takeoff and 
landing (VTOL) tilt-wing turboprop 
for commercial applications, such as 
commuter air service and disaster 
relief. VIOL makes the craft as con- 
venient as a helicopter, yet it will 
have a range of 1,100 miles and 

a maximum speed of 342 mph. 

A prototype’s first flight is scheduled 
for 1994. 
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Motor Dil 


10W40 


Ò Turbo Tested 


| For 4 Headlight Sp | 
ES Vinos “ose а" 


Оп ѕаіе, М оо 
at most US.A. Kmart stores. 


Rules of the 
Toad. Rule Lh 
To save on 


It takes a as little as five ounces of ۳ 


B  alcoholin an hour toi impair your 


driving. That's why Kmart is 
asking you to please not drive if 
you've been drinking. 


[А | Havoline 10W40 Motor Oil. 
10W30, HD-30. 
Your choice 


Amoco Universal ATF. For 
most cars and trucks. 12-at. limit 


Penzoil Multi-Purpose 2-Cycle Oil... «97 


[C] Bosch Platinum Spark Plugs. 
4-pack for most cars, vans s and 
pickups . ike RES 

Spark Plug Wires и Everndiy Low Prives 


GE Halogen Headlights. Single 
lights H4651, H4656, H5001, H5006 
ea. 

Dual light or bulb H6024, H6054, 
H4701, H4703, 9004BP, 9005, 9006 
. 10.47«. 


Ew Whistler Radar Detector. Three 
segment LED array, X and K bands. 


Low-level signal monitoring and alert — 1 


t0 E signals. One year warra 
9.00* 
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Rule 2: 
At Kmart, good 
sound always means 
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Kraco AM/FM Stereo Cassette. 
3-band graphic equalizer, locking 
fast forward, local/distance capa- 
bility. Model KGE 601 or Kraco 
KPA 100 Amplifier. | 

Your choice..........59.00 


Kraco Deluxe Auto-Reverse 
Cassette Stereo. Automatic music 
search with 6X6 station memory. 
Model ETR 1084 .... 149. 


IC] Pioneer In-Dash AM/FM Cas- 
sette. Auto replay, fast forward and 
rewind, balance. Model 14 0, 


4.00 Dr. 


[D | Pioneer Deluxe ETR AM/FM 

Stereo/Cassette. Auto reverse, 

15-station preset. Model KE2022 
169 


ay eae Kim Am En п 


[E] Jensen AM/FM Stereo Cas- 
sette Deck. Automatic program 
control, seek tuning and 18 station 
presets. Model С52500 | 
9.00 


[Е | Jensen AM/FM Stereo Cas- 

sette. Auto-reverse, seek tuning, 

fader and 18 presets. Model 84500 
119 


4.00 p. 


[6 | Audiovox AM/FM Stereo Cas- 
sette. Flectronic tuning with auto 
reverse and clock. Model AV954 
109. 
| Radio and CB antennas available at 
ja everyday low prices. 


With thefts of auto-sound sys- 
tems becoming more and more 
common, police recommend 
putting your driver's license 
number on each component. 
You can also install one of the Ml 
many security devices you'll m 
find at Kmart. 


[H] Audiovox Security System. | 


Remote auto alarm with panic and P» 
shock sensors. Model AA9000 М 
Audiovox ANPTRS 7Side hi 
| Equalizer/Amplifier ........... 49.00 |» 
e от vou im | [T] Sparkomatic AM/FM Stereo 7 
5 6178 10 13 € Cassette. Compact unit for many |} 
cars, light trucks. Fast-forward, "i 
eject switch and stereo indicator. li 
Model SR300......... 29. » 


[J] Sparkomatic AM/FM Stereo. M 
Electronic tuning, programmable M 
memory, auto memory storing | 
system and auto scan/seek. Model | 
58350 ............109.00 |, 


sparkomatic 6x9” Speaker — hy 
w/100 Amplifier ...........39.00 р. | 


[K] Whistler Radar Detector. Six- 
segment array, X and K bands, mute 
mode switch. Alert їо pulse signals. MM 
One year warranty. Model 480 hui 


Ciscr c'e ea ee mur Tom а \y 
[L] Whistler Radar Detector. 7 
Compact, full-feature detector with hi 


highway/city mode, pulse protec- 
tion and 5-segment LED array. 7 
Model WH750 ...... 149.007 ||, 
Get а Whistler Racing Sport Pullover Jacket |, 

for no extra charge with purchase. See Ш 
details on package. 
*Not available in CT and VA. Ш 
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turtle wax © | 
‘turtle wa: 


enhi 


LAR POLISH 


Ld TT. INIT 21 


Just follow these tips on waxing 
to keep your car looking its best. | «Е 
1. Usea quality wax from Kmart. | Манде Silicone S^ 


Repels Dirt 
2. Make sure the car is clean. hui et Nc s an 
3. Don't apply wax in direct 
sunlight. 

4. Rub the wax on in straight 
lines, using a soft-cloth. 

5. Don't remove wax too soon. 


[A | Liquid Crystal Cream or 
Tio. 16 miis 10.97 


Turtle Wax Cleaners. Your 
choice of T250 Upholstery, T254 
Velour, and 1259 Carpet cleaners 


[C | Turtle Wax Wheel Brite. All- 
purpose wheel cleaner or wire wheel 
cleaner. Your choice ..... 2.41 


Finish 2001. Once-a-year car 
polish, no rubbing or buffing. 
Urethane-silicone formula contains 
no wax. . | 
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PF Cool Your Car With Class! 
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Nylon Car Cover. Protects your 
car all year-round. Great for storage. 
ову at Kmart. Medium/Large/ 


Чүй Саг Сом. 
Medium/Large/X- Large. 


[F] Mini Fan. Unbreakable plastic, 


high velocity, easy to install. Or 
steering wheel cover (not shown). 
Your choice. 

Folding Shade. . 


[G] Allied Commuter Classic Con- _ 
sole. Seat console that adjusts to 
fit any bench or bucket seat. With 
beverage holder, concealed storage 
area, pon and note pad holder . 


УИ] Sheepskin High and Low Back 


Seat Covers. Deep pile for maxi- 
mum comfort. 10096 wool fronts. 

Available in your choice of bucket 

seat styles and colors. . 38.97 


[1] Vatco Seat Covers. Simulated 
lambswool. Assorted colors 


| J | Auto-Shade. Reduces glare and 
heat, protects from sun's harmful 

UV rays and installs quickly without 
tools. Fits all cars, trucks and vans 


м Magic Shade. Lightweight, `- 
durable fabric. Adjusts to fit most 
cars. Storage pouch е 


| [L]3-in-t Air Compressor. Com- 
- pact, 12-volt compressor inflates 


tires, balls and mattresses. Includes 
OMG o oes. Ж 


4-in-1 Air Compressor 


"The quality you need, 


the price WEN want. 
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Rule 4: 

Always look to 
Kmart to keep your 
car looking 

ifs best. 
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[A] Armor All Wax. Protects and 
shines without scratching. Your 
choice of 16-oz. liquid or paste 
Armor All Wash. Washes 
away dirt without stripping wax. 
Leaves ajustwaxed shine every time. 
16 fl. oz. concentrate ....2.27 


For car wheels, whitewalls, vinyl 
and carpet. 20 fl. oz. ....2.4 


[Е | Kraco Floor Mats. Twin front 
and twin rear carpeted mats to 
protect and compliment car's 
interior. Your choice of blue, 
brown, burgundy and charcoal. 
Model KM504 .......... 6.97 


[С] Armor All Protectant. 8 o7. om ys 
Cleans and protects vinyl, rubber Sa ` SS 
and leather ............ 2. | | 
[D | Armor All All-Purpose Cleaner. BRO. 
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better dealif you purchase it near | 
the end of the month. Especially 

- if you decide to buy during the 

| winter months, when salesare — | 
= generally slower and dealers are 


Ш | ore ready to deal. Of course 


| Buying a new car? You'll get a 


ШШ 


171171 


——] [ WS С you've got that car, JE Bes 7 
BON- TNC‘ COLON SAFE j want to take care of it with | | 
Dimas | all sorts of quality products , IW 

from Kmart. US h 
9. à 
^ 


io Mi) 
ГЕ | Clear Magic Cleaner. АЗ — — 7 | 


purpose cleaner for garage and M 
home, 23 fl. oz. size ..... 2.97 h 
64 fl. oz-size................, «4.97 hj 


[6] Kraco Plush Carpet Floor | 
Mats. Twin front and rear mats with | 
rubber heal pads. Your choice of — Jj 


blue, brown, burgundy or j 
_ charcoal. Model KM904 — _ 
— »- IRE 12.97 h 


J Extender. Water-powered brush Ü 
797 with hose connector. Cleans cars, T 
»/ homes, boats, and vans. Includes | 
опе 24" extension and jet blaster _ 1 
"c. 11. MM 


j 


nudes oca t 
[T] Pulsator Power Washer. — ` 
| Power washer with “pulsating =f 


action" forbetter cleaning. Comes |) 
with 16 fl. oz. soft suds ay. «ES 


AUN, = Du элэ герде у “р С тт ss ои а 
“After manufacturer's rebate. See store — 
for details. | E 


The quality you need, | hi 
the price you want ^ -m 


SM 


Better care 
begins with the 
best brands. 


[А | Exide Motorvator 65 Battery. 
65-month warranty. Sized for 
many U.S. and import cars. Prices 
advertised with exchange. $5.00 
extra without exchange 

39.77 


Laredo. For pick-ups, vans and 
4X4s. 40,000 mile warranty. Deep, 
wide tread for longer wear. Multi-ply 
for extra strength. 


[C | Tiger Paw Plus. 55,000 limited- 
mileage warranty, all-season tread 
design, radial-ply construction and 
white sidewall styling. 


[0 | Tiger Paw A/S. 35,000 limited 
warranty, radial-ply construction 
featuring two steel belts. 


Monroe-Matic Plus. Gas- 
charged shock absorbers. The better 
choice in ride control. Warranteed 
for as long as you own your car 

aw f carryout 


[F | Monroe Gas Matic Struts. All 
strut prices are carryout. Parts and 
service are extra 


29.97 to 44.97 ca. 
Load Handler Springs .........59,97 
Shocks and springs sold carryout. Installation 
available in stores with auto service. 
Receive $1.00 each for any junk car, truck or 
marine battery returned to Kmart for recycling. 
Limit 12 returns per customer. 
Prices do not include state tax or disposal 
fee if applicable. For AZ: state or local 
taxes or surcharges for environmental 
protection will be an extra charge. A fee 
is imposed on the purchase of each new 
lead acid battery unless a used battery is 
returned where applicable. 


On sale, May 26-June 8, 1991, 
at most U.S.A. Kmart stores. 


The quality you need, 
the price you want. 
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E» Tires for Pickups, Vans&4x4s | 8 


Uniroyal Laredo - n e 
P235/75R15XL-RWL | 
30x9.50R16/6-RWL 99.97 | m 


RWL— Raised White Lett 
Uniroyal Tig 
P155/80R13 | 36.97 | 


P165/80R13 — | 39.97 | 


| P185/80R13 — | 44.97 | 
| PIB57SRI4 — | 47.97 | 
P195/75R14 


ering BW—Blackwall 
er Paw Plus 


54.97 

. PUSITSRIS_ | 56.97 
Ро15/75А15 | 

[ POSTS | 60.87 

; 


~ Uniroyal Tiger Paw A/S чү 


|  PIGSBORIS — | 30.97 | 
| P175/80R13 — | 33.97 | 
|  PIBSBORI3 — | 35.97 | 


1.97 
P195/75R14 


П — [ME 
P205/75R14 eM 
P225/75R15 — | ү. 
P235/T5R15 


CORDLESS PRIVACY 

Sharp Electronics Corp. offers eavesdropping protection in its new line of consumer 
cordless telephones. Currently available in Japan, the phones have a scrambled 
signal that only a matched base and remote handset can unscramble. The feature 
adds about $15 to the price of the phone. 


STOVE-TOP 
EXTINGUISHER 


When one of its four heat detectors 
senses о fire, The Guardian releases о 
fire-extinguishing chemical and shuts 
off your stove. Normal cooking condi- 
tions won't activate the system, 
claims Twenty First Century 
International Fire Equipment and 
Services Corp. (3249 W. Story Rd., 
Irving TX 75038). Prices: $699 for 
an electric range; $779 for gas. 


With SimEarth, you соп create your own worlds—or choose from seven prefabri- 
cated plonets—aond then manipulate geological, atmospheric, and evolutionary 
processes. You can invent a society of intelligent dinosaurs, and decide how they 
will solve the problem of global warming, for example. From Maxis, the $70 
game runs on a Macintosh computer or IBM PC/Tandy and compatibles. 


COULDA HAD A V6 


Mazda's new MX-3 sporty coupe brings the world's smallest production Уб, a 

mere 1.6iter power plant, to what was a class with only four-cylinder engines. 
Unveiled at the Geneva Motor Show in Switzerland, the frontwheeldrive MX-3 
will go on sale in the United States, Europe, and Japan later this year. 
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NOTHING CAN HELP 
YOU TAKE CONTROL 
OF ALL THE DETAILS | 
OF YOUR BUSY LIFE | 


INTRODUCING THE 
WIZARD" 8000. 


The OZ-8000 is a powerful yet 
a me uncomplicated computer that fits 
aS = Щщ in the palm of your hand. Our 

: LN АЛЕ Н new “Help” key provides step-by- 
step instructions for each function. 


LIKE THE WIZARD’ |. =. Eleven built-in features include a 


F | i Text Outliner and Business Card 
ANDZOSERIES N on, 
ELECTRONIC ORGANIZERS Ек Кепин a Чэй сай ci 
FROM SHARP 


back up your data in seconds on 
an optional memory card. 


THE POWER TO ORGANIZE 


YOUR BUSINESS AND PERSONAL LIFE 


; b 


b 70-2000 
E x12 Character x4 


MORE SOFTWARE. And through Sharp's patented 
MORE FUNCTIONS touch-screen technology, each 

E card has its own custom keyboard 
All Wizard and ZQ series for easy operation. 


electronicorganizers come with a 
complete array of built-in functions. 
With the OZ-7000 and 8000 series, 
you can also expand both 
applications and memory with 
Sharp's extensive library of option- 
al software cards. Create a 
spreadsheet. Calcu- 
late loan payments. 


This symbol indicates soft- 
ware expandability. 


THE PC CONNECTION. 
The Wizard can be a portable 
extension of your home or office 
M. computer. With optional 
су PC-link software and 


Track your expenses. X cable, you can swap files 
Even send a fax directly with апу IBM” compatible 
from your Wizard. or Macintosh" computer. 


тшй women 1 


10-2200 
12 Character x 4 
line display. 


And an optional modem sends 
and receives data right over the 
phone lines. 
This symbol indicates PC-link 

1 capability. 
For a free brochure on Sharp's Wizard 
or ZQ series electronic organizers, 
or for the store nearest you, 
call 1-800-321-8877. In Canada call 
1-416-890-2100. 


FROM SHARP MINDS 
COME SHARP PRODUCTS" 


| CUSTOMIZED | 
| BIKE 


Huffy, maker of bicycles in the $70 
to $250 range, now offers cus- 
tomized, hand-built bikes from 
$7,000 to $10,000. Designed to a 
rider's specifications, riding style, 
and measurements—including 
weight and leg extension—the 
bike has an al-composite frame and 
repositioned shifter ond brake levers 
to reduce drag. 


WATER-RUN 
PUMP 


Attach a garden hose to one end of 
Pumps-A-Lot and its eight-foot dis- 
charge hose to the other. For each 
gallon of water you pump in, about 
six gallons are pumped out from 
your pool, spa, or basement, for ex- 
ample. Price: $20. G. T. Water 
Products, 5329 N. Commerce Ave. 
#A, Moorpark CA 93021-1763. 


The Jaws Power Wrench is a pipe, open-end, socket, 
and adjustable wrench. It rotates 360 degrees, sets 
to any position, and locks automatically. Angled 
teeth and ratchet action provide a tight, non-slip grip. 
Prices: $30 (10 inch); $40 (14 inch). Edge, 120 
S. Columbus Ave., Mt. Vernon NY 10553-1396. 


THRIFTY RIG 
DIGS DEEP 


Freeport-McMoRan Oil & Gas Co.'s 
$21 million Crystal production plat- 
form in the Gulf of Mexico has a 
steekconserving design that uses 20 
percent less steel than ordinary plat- 
forms, yet is still capable of reaching 
oil and natural gas at depths of 
more than 600 feet. Crystal, the tall 
est structure of its type, is designed 
to lessen the chance that the plat- 
form will overturn in stormy seas. 


PRINTER-COPIER 

Print up to 16 pages a minute with Eastman Kodak Co.'s Ektaplus 7016 laser- 
quality printer-copier. The printer can be shared by up to four Macintosh and/or 
IBM PCs or by four networks. As a copier, it produces six pages a minute. Prices: 
$5,495; $6,995 with an Adobe PostScript board. 
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INTRODUCING A MIRACLE OF MODERN MEDICINE: 
UNLIMITED OPPORTUNITY. 


Now that medical specialists are in demand more than ever, theres never been a better time to consider 
Army Reserve Specialized Training. | 

The Army Reserve can train you in one of a wide variety of medical specialties from Respiratory Specialist, 
to Practical Nurse, to Pharmacy Specialist. You'll serve part-time, near home, usually one weekend a month, 
plus two weeks a year. 

Starting out can be easier than ever, too, through one of our financial assistance programs. Our new 
Specialized Training for Army Readiness (STAR) program is a great example. If you qualify, we'll help pay for 
your tuition, books and fees at a local, Army-approved civilian school of your choice. 

Think about it. 

Then, think about us. 

See your Army Reserve Recruiter today. 

Or call 1-800-USA- ARMY. 


no! tpi 
rtu | 


BE ALL YOU CAN BE. 


ARMY 
RESERVE 


WHATS NEW 
TIGHT-GRIPPING TOOL 


An easily attachable third arm provides an extra pressure point that enables the — | 

E-Clamp to hold awkwardly shaped objects such as cylinders опо edge spacers. A | 
British innovation, the clamp is available in 2.5-, 4.5-, and 6.5-inch jaw copaci- 
ties. Prices range from approximately $23 to $35. Inlet, Inc., One Saunders Ave., 

San Anselmo СА 94960-1795. | | 


LONG-RANGE 
PLANE 


Airbus Industrie’s 4340-300 four-en- 
gine jet is designed as a fuelstingy, 
long-range transporter. The wings 
are edged with hightift devices, at 
lowing the craft to take off and land 
ot lower speeds. By using 
lightweight composites, engineers 
have trimmed the aircraft’s weight 
by 2.2 tons. The first 300-seat 
plane will be unveiled this fall. 


THREE-WAY 
TORCH 


The Turner 5:90 propane gas torch 
is Self-igniting and can be used in 
three modes: as a portable tool with 
a 30-minute charge from a gas cylin- 


der, attached to a cylinder, or at GOLF BAG TO GO 


tached to a large tank via a quick- 


disconnect hose. The torch has a The Protech 2 hard-sided golf case, designed by Inno Design in Sunnyvale, Colif., 
Mo fire-retardant handle and costs about protects your clubs from travel trauma. On the course, it changes to a standard- 
S Й $73. Cooperlools, Box 728, Apex size bag. When empty, the $199 case weighs 11.5 pounds. Flambeau Products 
e RET oc NC 27502. Corp., 15981 Valplast Rd., Box 97, Middlefield OH 44062. 
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It's not what you say, but how you say it. 


The approach of Fathers Day 
can bring about all kinds of 
emotions. Even panic. And 
that can result in a hastily 
chosen tie or bottle of cologne. 
While no gift can say it all, 
one that shows a particular 
thoughtfulness might come 
closer to expressing how you 
feel. The Braun shaver is such 


a gift. Every aspect of it has 
been meticulously thought 
through. 

Its thin profile is designed 
to fit the face as comfortably 
as the hand. The rubber knobs 
provide a firm hold as well as 
quiet motor noise (a thoughtful 
feature for early morning). 

Its three position switch 


ensures a precise shave. 

Slide it into Position One 
and the shaver, with its 
platinum-coated foil, glides 
comfortably over the face. 

Position Two combines the 


trimmer with the foil to cut long, 


awkward hairs under the chin. 
And Three extends the 
trimmer above the foil to trim 


mustaches and sideburns. 
This approach produces 
a closer, smoother shave. And 
that has made Braun the best- 
selling foil shaver in the world. 
Proof that a little consider- 
ation goes a long way. 


BRAUN 


Designed to perform better. 


SURGEON GENERAL'S WARNING: Smoking 


By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


17 mg. "tar", 1.2 mg. nicotine av. per cigarette by FTC method. 


c. 1991 BIW T Co 


Edited by DAWN STOVER 


Moonstruck 


The real Russian moon project has 
come out of the closet. After some 20 
years of denial by Soviet officialdom, 
the existence of a huge rocket that was 
supposed to have propelled cosmonauts 
to a lunar landing in the 1970s has fi- 


Science Newsfront 


mined material by mass, he says. | | 


| Screens of various sizes were used to 


nally been detailed in a Soviet space | 


journal. 

Like the monster U.S. Saturn 5 rock- 
et, the Soviet N1 was about 370 feet 
tall. If successful, it would have carried 
a combined lunar lander and modified 
Soyuz transfer vehicle to the moon. But 
the giant first-stage booster used 30 en- 
gines compared with Saturn’s five, and 
its wranglers could never overcome 
thrust synchronization and stability 
problems. Four failed launch attempts 
and continuing American lunar suc- 
cesses convinced an embarrassed Sovi- 
et space hierarchy to junk the N1 and 
abandon the goal of a moon landing. 
—Arthur Fisher 


Recycling landfills 


For trash that can’t be recycled, com- 


landfills. But because siting new ones 
can be difficult, New York and five oth- 
er states are exploring another idea: 
mining landfills to recover usable ma- 
terials and to make room for more 
garbage. 

“It’s the first thing to come along in 
municipal solid-waste management in 
a while that’s provided some hope for 
the future,” says John Morelli of the 
New York State Energy Research and 
Development Authority, which is work- 
ing on a $630,000 project with the 
state’s Department of Environmental 


| Conservation and the EPA. 
Some 80 percent of U.S. garbage is | 
disposed of in landfills—and 80 percent | 


of all landfills are predicted to close in 
the next 20 years [^How We Can Win 
the War Against Garbage," Oct. '90]. 
Closing landfills not only leaves fewer 
places to put trash; it's also costly—an 
average of $125,000 per acre in New 
York, says Morelli. 

For New York's first reclamation pro- 
ject, officials selected a five-acre site in 
Edinburg from among the state's 265 
landfills. In a recent pilot dig, "We exca- 
vated 4,350 cubic yards—about one- 
fifth of what we have planned—in a 
ten-year-old section of the landfill,” 
says Morelli. 

Soil made up about two-thirds of the 


remove paper, plastics, metals, glass, 
aluminum, and other materials from 
the soil. Tests indicate that while the 
concentrations of some compounds and 
metals in the excavated soil are higher 
than normal, they are within what are 
regarded as safe levels, says Morelli. 
"The soil might be used for landscaping 
or clean fill," he says. "The paper, wood, 
and plastic might be good for combus- 
tion or recycling." 

If mining landfills catches on, ex- 
plains Morelli, “then we wouldn't have 
to worry about siting new ones. We 
could simply reuse the old ones." 
—Mariette DiChristina 


Spotting solar storms 


On the night of March 13, 1989, the en- 
tire Hydro-Quebec power system sud- 
denly failed, leaving more than six mil- 
lion Canadians without electricity for 
nine hours. At the same time, hun- 


| dreds of smaller but similar incidents 


| posted, or burned, we may always need | 


occurred across North America. 

The culprit turned out to be an un- 
usually severe geomagnetic storm, a 
mass of charged particles that had 


"erupted," or peeled away from the | CREER 


sun's surface, days earlier. Captured by 
Earth's magnetic field, the silent storm 
tripped power transformers and other 
electrical transmission equipment. 

Scientists can't block geomagnetic 
storms—in fact, they can't even predict 
them with any accuracy. But a group of 
scientists, headed by John Kappen- 
man, a transmission planning engineer 
at Minnesota Power in Duluth, is 
working hard to place a geomagnetic- 
storm warning satellite in orbit before 
more storms strike. 

Experts believe the March 1989 
storm was the harbinger of what may 
be a bevy of future geomagnetic distur- 
bances caused by Cycle 22, the current 
period of sunspot activity that is now 
reaching its peak. The number and in- 
tensity of sunspots seem to rise and fall 
in an 11-уеаг cycle, although some cy- 
cles create more havoc than others. 
"The way Cycle 22 is developing, it 
looks to be either the second or third 
largest on record," says Kappenman. 
"The peak of magnetic storm activity 


Designed to send men to the moon, the Soviet 
N1 booster failed because the thrust of its 30 
first-stage engines could not be synchronized. 
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UNIVERSITY OF TEXAS: JENNIFER EVANS 


Science Newsfront 


A porous ceramic burner radiates more heat than 
an open-flame industrial burner, increasing effi- 
ciency and reducing harmful emissions. 


tends to lag behind the height of | 


sunspot activity by several years, so 


were expecting the worst of the storms | 
to occur in the 1993 to 1995 time | 
frame." 


What Kappenman and others want 
is the deployment of a small, inexpen- 
sive satellite equipped with two 11- 
pound instruments—a magnetometer, 
to track characteristics of the inter- 
planetary magnetic field, and a plasma 
analyzer, which would sense the densi- 
ty and energy levels of storms as they 
move past the satellite toward Earth. 

The satellite would be placed in a 
unique orbit—balanced at the point 
where the gravitational pulls of Earth 
and the sun are equal. This orbit, one 
million miles away, would keep the 
satellite "upstream" of Earth to give of- 
ficials a one-hour warning. 

Is that enough time to ward off a dis- 
aster? Kappenman thinks so. ^At Min- 
nesota Power," he says, "we import a 
tremendous amount of power from hy- 
droelectric generation in northern 
Manitoba, Canada. With sufficient 
warning, we could curtail some of that 
power and start up more expensive 
generators here." Localized systems 
are less susceptible to damage. 

The satellite project is currently 


| mired in red tape. "Because the 
| storms affect other important systems 
as well as power utilities, there are a | 
| number of agencies and users that | 


would benefit from these forecasts, 1n- 
cluding the Defense Department, 
satellite operators, and communica- 
tions systems operators," Kappenman 
explains. ^We've been trying to devel- 
op some sort of joint effort. But the 
government agencies don't have the 
funding right now." 

The federal government may even- 
tually be compelled to allocate money 
for the project. NASA's ambitious 
space exploration plans will probably 


satellites to alert astronauts to dan- 
gerous—possibly deadly—blasts of ra- | 


diation as they travel through space. 
Judith Anne Yeaple 


Cleaner burner 


Researchers at the University of Texas 
at Austin have developed a porous ce- 
ramic burner that operates 40 percent 
more efficiently and with up to 50 per- 


| cent less pollution than open-flame in- 


dustrial burners. 

Consisting of a block of white honey- 
combed ceramic called zirconium oxide, 
the burner resembles a rigid sponge. 
The flame, fueled by a mixture of natu- 
ral gas and oxygen, burns within the 
block itself. 

The ceramic burner is more efficient 
than conventional burners because the 
block radiates 10 times more heat than 
an open flame, says John Howell, direc- 
tor of the university's Center for Ener- 
gy Studies and head of the four-year- 
old project. And as the block becomes 


| red-hot, the amount of fuel required for 


combustion decreases. Researchers 
have operated the burner with a gas 
mixture 40 percent leaner than that 
needed to keep an open flame burning. 
The leaner mixture can cut in half the 
emissions of oxides of nitrogen, a prin- 
cipal cause of smog and acid rain. 
Researchers have also run the burn- 
er on lower-grade fuels, such as refin- 
ery waste gas and gases containing wa- 
ter. Theyre experimenting with both 
single-stage and two-stage combustion 
designs. Howell predicts the two-stage 
process, currently being patented, will 
be viable in industrial applications that 
require high temperatures, such as 
metal melting, steam generation, 
chemical processing, and wood and 
brick curing. He points out that regula- 
tions recently enacted in Southern Cal- 
ifornia will, over the next 20 years, re- 
quire emissions of oxides of nitrogen 
from power plants and industrial facili- 
ties to be reduced by 90 percent, to 35 
parts per million (“Commanding Cali- 


| fornia’s War on Smog,” Sept. 90]. The 


two-stage process developed by the 
University of Texas researchers re- 
duces emissions to less than 30 parts 


| per million.—Richard A. Marini 


require an entire network of these | 
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A simpler electronic palette 


As it surveys the ground, the orbiting 
Landsat satellite transmits 48 values 
for each of 42 million pixels, or picture 
elements, in a scene. That's more than 
two billion pieces of data for every pic- 
ture. To obtain useful information from 
this data—for example, to spot petrole- 
um reserves or a mosquito infesta- 


tion—analysts have to run all two bil- 
lion numbers through a series of intri- 
cate mathematical calculations. This 
process strains all but the largest com- 
puters: It can take two weeks to ana- 
lyze such images closely, even at 
NASA and the Pentagon. 

That's about to change. James 
White, an engineer at Los Alamos 
National Laboratory in New Mexico, 
has discovered a way to shrink a 
mountain of satellite data into a 
much smaller batch that faithfully 
renders the whole set. His technique 
converts a satellite image with 
200,000 distinct electronic *colors" of 
light and heat—values measured by 
sensors aboard the satellite—to a 
facsimile with just 256. Most people 
cannot tell the difference between 
the streamlined data and informa- 
tion that comes directly from space. 
"When we show this to people who 
are experienced in looking at remote 
sensing data, they think they are 
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Laboratory (top) is indistinguishable from a “dus- 
tered” image processed by a smaller computer. 


f t L F = |, 
Жы <a з Pe as k Di * p s 
? = 1. T : — So R. 
P А : 
"Bs a LI] i 


fie m-— ЖАШЫ 
ФЕ ШЙ, "сое ОНДЫ 


looking at the raw data,” says White. 
He achieved the verisimilitude with 


assistance from mathematicians at Los 


Alamos. They helped him create a com- | 


puter program that automatically as- 
signs each pixel in an image to one of 
256 "clusters," or groups of pixels with 
similar characteristics. Because inter- 
preting an image now requires apply- 


billions—satellite data once tamed by a 


TRANSFER DUCT 


ROTARY BRUSH 


OIL-LADEN BRISTLES 


An oil skimmer designed in Finland (left) can mop up 250 barrels an hour. No 
more than five percent of the liquid is seawater; the rest is oil. 


supercomputer can be managed on a | 


humble work station. 

White believes a version of the Los 
Alamos program could easily be adapt- 
ed for Apple computers. At that point, 
small agricultural cooperatives could 
buy satellite data to evaluate the irri- 


| gation on their members’ farms; and 
| county officials could monitor toxic 
ing formulas to only 256 numbers—not | 


waste sites without help from federal 
authorities. For the first time, individu- 


als with personal computers might be 
able to harness data once valuable only 
to governments and large corporations. 
—Mark D. Uehling 


Oil skimmer 

Oil-recovery ships use a variety of 
methods to collect oil from surface wa- | 
ters. They may use huge rope mops 
that are drawn through wringers or 
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NASA's new design shortens 


the space station from 493 feet to 353 feet. Crew quarters and lab space 


in the U.S. modules would also shrink, leaving room for only four astronauts instead of eight. 


moving belts that lift oil out of water. 
Or they may use rotating disks or 
drums to pick up oil, a method em- 
ployed by a ship developed by the 
Finnish company Larsen Marin. 


Larsen’s 50-foot craft cruises at two | 


knots. A pair of 16-foot floating wing 
booms—hung with plastic skirts—trail 


| ward hatches on either side of the alu- 


minum hull. Behind the hatches are 
cylindrical brushes, four feet in diame- 
ter, that turn slowly in the same direc- 


through the water, funneling water to- | 


tion as the water flow. Oil adheres to | 
stiff plastic bristles on the brushes, but | 


water falls through the open cylinder 
and back into the sea. 


As the saturated portion of each | 


brush rises out of the water, a scraper 
blade flattens the bristles, squeezing 


| out oil. The oil flows down a transfer 


duct and into portable storage tanks 
that can be exchanged for empty ones 
at sea to allow continuous operation. 


With a draft of only 2.6 feet, the Fin- | 
| nish skimmer can operate in shallow 


waters near the shore.—Dawvid Scott 


$pace station scale-back 


Following recommendations by both 


| Congress and a special White House 
panel to cut back оп the elephantine | 


plans for space station Freedom, NASA 
has presented a drastically curtailed 


` These three-million- 


| proposal [^Mars on $350,000 a Day,” | 


March 991]. 


| to revise their theories 


The new plan, submitted to the Na- | 
tional Space Council, calls for reducing | 
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the overall length of the station by 140 
feet. Crew quarters and lab space 
would be cut by about 40 percent, pro- 
viding room for only four astronauts in- 
stead of the original eight. The loss 
means the station could no longer serve 
as a springboard for lunar and Martian 
missions. In fact, the station’s role 
would be to focus on only two goals: 
studying the biological effects of long 
stays in space, and exploring the value 
of space manufacture of such things as 
pharmaceuticals and exotic metals. 

Some scientists are already opposing 
the slenderized station. A report by the 
Space Studies Board of the National 
Research Council said the proposed de- 
sign *does not meet the basic research 
requirements of the two principal sci- 
entific disciplines for which it is intend- 
ed.”—Arthur Fisher 


year-old leaves, embed- 
ded in rock, were found 
near the South 

Pole—forcing scientists 


about Antarctica’s an- 
cent climate. 


Rewriting Antarctic history 


EN | Teams of scientists working in the 


Transantarctic Mountains near the 


South Pole have unearthed prehistoric | 


leaves and dinosaur bones—discoveries 
that challenge conventional theories 
about Antarctica's past. The region may 
yield important finds for years to come. 

"It has taken thirty years to zero in 
on the most productive site," says Peter 
Webb, a professor of geological sciences 
at Ohio State University in Columbus, 
whose team discovered rocks contain- 
ing three-million-year-old leaves. The 
find may mean that the Antarctic ice 
sheet is far less stable than originally 
thought. 

“If you have forests growing almost 


| at the South Pole, it had to be a much 


warmer climate than today," says 
Webb. In a warmer world, the ice sheet 
would be smaller. “We find consider- 
able periods when it was actually 
gone," he says. Previously, some scien- 
tists believed the ice had been stable 
for the last 20 million years. 

Webb says that climatologists, who 
base their global-warming models on 
present conditions, should take note of 


| his team's findings. The ice sheet now 


covering Antarctica hasn't changed | 


much in the last two million years. 
“But the present ice sheet is not typical 


of ice sheets over the last thirty-eight | 


million years,” cautions Webb. 
In a second fortuitous discovery, Pro- 


| fessor David Elliot, also of Ohio State, 


spotted what looked like oversized 
chicken bones embedded in rock. Elliot 
and Richard Hanson, a fellow geologist 
from Texas Christian University in 
Fort Worth, took a bone fragment back 
to their camp, where an analysis 
showed that it was 200 million years 
old. They radioed William Hammer, a 
paleontologist at Augustana College in 
Rock Island, Ill., whose team helped 
them remove the bones, believed to be 


| those of a plant-eating dinosaur 25 to 


30 feet long. The bones were the first 
| dinosaur fossils of this age discovered | 
in Antarctica. 

Understanding Antarctica’s past 
may become even more important if a 
theory presented by two geologists at a 
| recent meeting of the Geological Soci- 
ety of America is correct. The geologists 
reported that rocks found in the Gren- 
ville Front—a formation that runs 
from Quebec through the Adirondack 
and Appalachian mountains, and 
crosses Texas—match sediments found 
in eastern Antarctica. The geologists 
claim their computer reconstructions 
prove the frozen continent was once 
joined to the southwestern coast of 
North America. They say North Ameri- 
ca—shaped like a slice of pizza—might 
have fit between Antarctica and South 
America.—Vernon M. Church 


Tiny metal gears 


A team of scientists from the Universi- 
ty of Wisconsin in Madison claims to 
have manufactured the world's small- 
est metal gears, about one-seventh the " 
diameter of a human hair. Previously, ОФ 
the tiny gears were made of silicon | | А 
[^Micromachine Magic,” March '89] | f SEIKO | | = 
and tended to warp or break under me- 
chanical stress. The metal gears are 
thicker and sturdier than the silicon | | : T SO 3 س‎ T T 
versions, explains Henry Guckel, a | | E | Or. 

professor of electrical engineering who | 
led the group that produced the gears. 

The scientists made molds by shin- 
ing powerful X-rays through a stencil- 
like pattern onto a Plexiglas-coated 
metal plate. The area exposed to the 
X-rays was then dissolved away chemi- 
cally, leaving behind depressions in the 
shape of gears. Finally, the scientists 
electroplated metal into the molds to 
produce the gears. 

A variety of alloys can be used, mak- 
ing the gears suitable for a wider range 
of applications than their silicon cous- 
ins. According to Guckel, the gears 
| might be used as saws to separate indi- 
vidual cells or as sensors and mechani- 
cal control systems in environments 
hazardous to silicon chips—in space- 
| craft or nuclear reactors, for exam- 

ple.—Vernon M. Church 


Science notes 


*Chemists say the manufacture of ny- 
lon is releasing large quantities of ni- 
trous oxide into the atmosphere. The 
“laughing gas” destroys the ozone and 
contributes to global warming. ' 
•А huge dust cloud recently erupt- Easy te 
ed from Halley's comet, making it ap- | 
pear hundreds of times brighter than 
expected. 25 
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STARTIN 
YOUR 
ENGINE 


ecouse at start-up, your oil's in the pan, not in the engine. So 
when you turn the key, moving engine parts grind together. And in 
those first critical seconds, 70% to 80% of all engine wear takes place. 


Slick 50 Engine Treatment does what no other 
lubricant can 

It protects engines at start-up. So even during dry starts when oil and additives 
aren't there, Slick 50 is lubricating and protecting your engine to help 

reduce wear. 


In fact, Slick 50 was recently tested by a major EPA-recognized independent 
laboratory. And when the results were in, the Slick 50 treated engine had less 
than 50% wear compared fo the test engine run with reference oil alone. 


And additional tests have also shown a dramatic reduction in fuel consumption. 


It's not an additive, not an oil 

It's Slick 50 Engine Treatment. A special treatment that bonds PTFE to working 
metal engine parts to create a tough slippery coating that lubricates and protects 
for more than 50,000 miles. 


| So to keep your vehicle on the road longer and drive down operating costs, treat 
ear . your engine to Slick 50. 


= 


The Engine 


Protector. Because without it, starting your engine really is a terrible thing to do. 


Edited by DAN McCOSH 


A coupe by Lexus 

Lexus has been known for some time 
to have a V8-powered luxury sport 
coupe in the works, prompting car 
watchers to wonder if it will be merely 
a re-bodied version of the successful 
LS 400 sedan or something more am- 
bitious? Now we know the latter an- 
swer is the correct one. 

The distinctively sculpted SC 400 
coupe unveiled at Toyota’s Calty De- 
sign Research studio in Newport 
Beach, Calif., translates the LS 400's 
seamless high performance and road- 


going refinement into a sportier two- | 


door car. 

Though the Lexus SC 400 has 
incorporated the sedan's four-liter V8 
engine and automatic transmission 
with only minor changes, the rest of 
the car is a fresh design that draws on 


| a Japanese-market Toyota called the 
| Soarer. 


The shape of the car has an unusu- 
al genesis. When Calty senior chief 


| designer Dennis Campbell assigned 


project chief Erwin Lui to the SC 400 


program, Campbell followed the time- | 


honored tradition of a teacher push- 


Automotive 


— ————  ÓH'*—'-——————— — )»—] 


new ideas. He ordered Lui not to use 
the design methods in which he was 
skilled, such as carving models from 
foam material or making paper 
sketches. 

Thus obliged to experiment, Lui 


ended up filling balloons with wet | 


plaster, cradling them in his hands as 
the plaster hardened, then molding 
them into free-form shapes reminis- 
cent of Henry Moore sculptures. He 


photographed about a dozen of these 


shapes and projected them onto a 
hinged screen that could be angled 
fore or aft, bending and stretching the 


images to give them a feeling of mo- | 
tion. “I took pictures of a few hundred | 


variations on the screen, looking for 
our coupe—and finally, in one of 
them, I found it," Lui says. "Its a 
shape I ended up calling the bow-tie 
fender theme. If you look at the side 
of the car, you can see it outlined by a 
fender line that gets pulled around 
the entire body." 


Considering the finished product, | 


Lui must be one of the auto industry's 
most satisfied shape crafters. Once 
corporate bosses had approved the 
car's look, they went to unusual 


ing a promising student to search for | lengths to preserve it, including the 


body contours started with 


The Lexus SC 400 (above) is a V8-powered sport coupe that shares its drive 
train, though not a chassis, with the four-door LS 400. The quest for unique 
| plaster shapes formed inside a balloon (far right). 
| The clay scale model (right) shows the designer's “bow-tie” fender theme. 


front j 


torturous process of making every- 
thing fit inside. 


Of course the beauty of the SC 400 | 


is more than skin deep. The principal 
power-train features unique to the 
new coupe are its first-gear and final- 


drive ratios, revised to improve accel- 


eration. Otherwise, the engine is the 
same responsive and eerily smooth 
four-cam 32-valve V8 that propels the 
sedan with 250 horsepower and 260 
pound-feet of torque. Mated to Lexus’s 
superb four-speed electronically con- 
trolled automatic transmission, this 
rear-drive power train is so capable 
and refined that further improve- 
ments are hard to imagine. 


I had a chance to drive the SC 400 


in preproduction form and appreci- 
ated its ability to pass safely where 
most other cars couldn't and to charge 
energetically up steep mountain roads. 

Cornering limits are high, thanks to 
225/55 VR-16 tires. Also contributing 


| to its sportier handling are changes to 


the double-wishbone suspension used 
in the LS 400. These include fitting 
lightweight aluminum members to re- 
place steel ones and geometry and 
tuning revisions tailored to the coupe's 
more aggressive mission. Steering feel 
is more taut, with bumps modestly an- 
nouncing themselves while the se- 
dan's suspension almost entirely sup- 
presses them. 

In spite of its jazzed-up gearing, the 
SC 400 registers EPA fuel economy of 
18 and 23 miles per gallon on the city 


and highway cycles, good enough to | 


s Б. | avoid the stigma of a gas-guzzler pen- 


alty. For a 3,575-pound vehicle that 
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| Lexus claims will accelerate from 0 to | 


60 mph in less than seven seconds, 

fuel consumption is respectable. 
Highway cruising in the SC 400 is a 

remarkably hushed, comfortable, and 


in-control experience, regardless of | 


speed—which can easily enter the tri- 
ple-digit zone. Even in a desert wind- 
| storm that blew with gusts reaching 
60 mph, the coupe remained unusual- 
ly quiet and stable. Aerodynamic 
measurements show a coefficient of 


drag of 0.32, which improves to 0.31 | 


with the addition of an optional rear 
spoiler. 

The leather interior is well laid out, 
with straightforward electrolumines- 
cent analog instruments and comfort- 
able, supportive 2+2 seating. The door 
hinges have a complex four-link con- 
figuration that lets the doors swing 
farther out and slightly forward, eas- 
ing entry and exit. À driver-side air 
bag, antilock brake system, and sev- 
en-speaker stereo are standard. 

Lexus officials haven't yet set the SC 
400's price, but hint that it will be low- 
er than the sedan's, perhaps less than 
$35,000. They also promise a manual 
shift version, to be called the SC 300, 
powered by an all-new in-line-six en- 
gine.—Stuart Е Brown 


The big bang 


The additional safety margin offered | 


by air bags is prompting applications 
beyond passenger cars that soon are 
expected to include a broad variety of 
light trucks. But truck functions such 
as snow plowing and off-the-road use 
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mored narrow-angle 
V6 positions the cylin- 
der banks only 15 de- 
grees apart, resulting 
[Э ina tidy six-cylinder 
2 longer than an in-line 
| four. One cylinder head 
serves both banks. 
Dubbed the VR6, the 
three-liter engine de- 
livers 174 hp and 177 
lb.-ft. of torque. 


can put special stresses on the impact 
sensors. Breed Automotive, a major 
supplier of air-bag sensors, recently 
introduced for such conditions an “in- 
telligent” sensor that interprets a two- 
or three-sensor system array and pre- 


| vents accidental deployment. 


Meanwhile, a television commercial 
provides a surprisingly rare experi- 
ence—a controlled crash that deploys 
an air bag. Hollywood stunt men re- 
cently crashed two 1991 Chrysler cars 


Volkswagen’s long-ru- 


on camera head-on at about 16 mph. 


Randy Edwards, Chrysler’s manager 7 


of safety and noise engineering, esti- 


the chests of the drivers at 25 g's at 
impact—a figure that can hit 60 g's in 
a 30-mph crash. 

Most TV viewers are unaware that 
they are actually watching the second 


take. Because the point of impact had | 
been miscalculated, the first try, | 


which also demolished two cars, was a 
few feet off camera. 


Narrow-angle V 


Volkswagen's first-ever six cylinder is 
neither a V-layout nor an in-line but 
more of a zigzag, with two banks of 
pistons angled apart at 15 degrees. 
The engine originated in the design 
of a pre-World War II Lancia narrow-V 
design, since dropped by the Italian car 
maker. VW chose the narrow-angle 
configuration, which it has dubbed the 
VRG, because it is short enough for a 
transverse front-drive installation and 


takes up minimum fore-and-aft space | 


in the engine compartment. 
The three-liter VR6 is barely longer 


than a four cylinder. Delivering 174 | 
hp and 177 lb.-ft. of torque, it gives the | 


Passat sedan a brisk 0-to-60-mph time 
of 8.5 seconds and a top speed of 139 
mph. The engine will also be used in 
the new Golf and early next year will 


| mates the force from the seat belt on | 


be modified with a four-valve-per- | 


cylinder head for a 200-hp version of 
the Corrado. 
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The prominent BMW badge on this ItalDe- 
sign research project is not a usurped identi- 
ly; it points to an understanding between 
Giorgetto Giugiaro and the Bavarian car 
| maker dating back to 1978, when the Turin- 
| based designer fashioned the M1 supercar. 
| It's a mid-engine two-seater powered by 
| the BMW five-liter V12, boosted to 350 


horsepower. The bubble-top coupe with the 
gull-wing doors is a monocoque made of 
carbon fiber. This departure from the steel 
structure of Giugiaro's previous show cars 
saves weight and cuts tooling cost for one- 
off jobs and short production runs—for 
which Giugiaro hints this prototype may be 
destined.—David Scott 


If you ever wanted to drive one of these, 
Bosch will help you get started. 


Get started with Bosch Platinum Plugs 


Right now, when 
dM. you buy 
aset 
of Bosch 
Platini Spark Plugs, you'll get 
quicker starts, smoother acceleration 
and improved fuel efficiency. But 
that’s not all. You will also get a 5 
rebate and automatically be entered 
into a drawing to win one of five 
all-expense paid trips to the world 
famous Jim Russell Racing Drivers 
School at Laguna Seca Raceway in 
Monterey, California. Transportation, 
lodging, meals and a three day 
lechniques of Driving course are 
all included in the trip. 
Five sweepstakes drawing winners 
will learn the basic skills needed 
ТЕД Tim txr Siren STAES OP ERICA VU | to Maneuver 
U^ FOX c7 the historic 
$2. mile course 


examen that has 


Official Entry Form 
Name: 
Address: "— 


|  — E 


Vehicle Owned: > 


Enter the Bosch Spark Plug Rebate/Sweepstakes. 
Offer expires August 31, 1991. 


O Yes, I'd like the $1 rebate on the set of Bosch Platinum Spark Plugs | bought and 
would like to be entered in the sweepstakes, I've filled out this coupon entry form, 
enclosed my receipt with purchase price circled, and the UPC Bar Code from the 
spark plug package. Send to: Bosch Spark Plug Rebate, PO. Box 1875-B, Young 
America, MN 55551-1875. 


CJ No, | don't want the $1 rebate, but ue enter me in the sweepstakes. Send to: 
Bosch Spark Plug Sweepstakes, PO. Box 1389, Young America, MN 55594-1389. 


Г] Please send me more information on the Jim Russell Racing Drivers School. 


and get a*1 rebate plus a chance for a trip 
to the Jim Russell Racing Drivers School. 


challenged the likes of Rick Mears, 
Al Unser Jr. and Michael Andretti. 
Of course, they’ve been driving 
and winning with Bosch plugs for 
years. And you can get the same 
winning performance with a set of 
Bosch Platinum Spark Plugs. So if 
you want spark plugs that perform as 


well off the track as they do on, don’t 
settle for anything less than Bosch. 
After all, if you get started with a 
new set of Bosch Platinum Plugs 
today, you may find yourself start- 
ing a Formula Racer at Laguna Seca 
tomorrow. For the retailer nearest 


you, call 1-800-882-8101. 


Limit of one rebate per household. Good on purchase of Bosch Platinum Spark 
Plugs at retail locations or when Bosch Platinum is purchased where you get Лал Spark 
plugs installed. jas M is єз МЫ a only on purchases ри to dos Ор 31, Les 
postmarked by Septe d where pened 
redemption. ALL | NTRIES AUTOMATICALLY ENTERED IN WEEPSTAKES | DRAWING. 

No purchase necessary to enter sweepstakes. Complete entry form or a 3" x 5" 
facsimile including name, address, city, state, zip code and mail to above address 
Enter as often as you wish, but each entry must be mailed separately. Sweepstakes 
entries must be postmarked september 15, 1991. 

Sponsor not responsible for lost, misdirected or delayed entries. Five prize winners 
will be selected in a random drawing no later than October 31, 1991. Winners will be 
notified Dy mail and ed with to sign an Affidavit of Eligibility and Release which must be 
completed and returned within 15 days of notification or prize M ll = forfeited and 
awarded to an alternate winner. Expenses will be paid for one 

Prize includes transportation, lodging, meals and a three da у сове at the Jim 
Russell Racing Drivers School. Approximate Retail Value $3,000. Sweepstakes open to 
all residents of U.S., age 18 or older and a licensed driver, except employees of Robert 
Bosch Corporation, thelr immediate families, affiliates, retailers or agencies. Robert 
Bosch Corporation, its affiliates, subsidiaries, advertising agencies and judging organiza- 
tions shall not be held responsible for ш, losses or damages of any kind resulting 
from acceptance or use of prize, Void where prohibited, taxed or restricted. Subject to 
Federal, State and Local regulations. 

Odds on at depend on number of entries received, No transfers, substitutions 
or cash equivalent of prizes. All taxes are the sole responsibility of the winners. A list of 
winners can be obtained by sending a self-addressed, sempe envelope to Bosch 
Sweepstakes List Request, PO. Box 1881. Young America, MN 55551-1881. Request 
must be received by ovember 15, 1991. 


©1991 Robert Bosch Corporation, Sales Group. The Bosch name and symbol are registered trademarks. 


BOSCH 


The Ultimate Spark Plug 


RUSSEL VON SAUERS 


The VR6 is unusual in having a sin- 
gle head spanning the two cylinder 
banks, incorporating port fuel injec- 


| tion. Also, because there isn't any 


space between the cylinder banks, all | 


six inlet ports with their manifold are | 


on the front of the block, with the ex- 
hausts around the back. 

For even more compact packaging, 
the twin camshafts are driven by a tim- 
ing chain on the flywheel end of the 
crankshaft instead of the nose, as is 
common. The chain is in two sections 


coupled by a step-down idler wheel, an | 


arrangement that reduces the camshaft 
sprocket size needed for the required 
half-crank speed.—Dawvid Scott 


Star Wars spark plug 


A new ignition device that proposes to | 
use a high-energy plasma discharge to | 


ignite fuel is being studied at the Uni- 
versity of Texas. 


Dubbed the rail plug, which de- | 


scribes its basic design, the igniter 
produces an arc across two parallel 
rails that are about one-half inch long. 
The arc is propelled down the rails via 
an electromagnetic force, pushing 
ahead of it ionized gas that emerges 
as a charge at high speed. 

The high-speed plasma is expected 
to promote rapid combustion, particu- 
larly in a lean mixture. It also has po- 
tential as a cold-start diesel igniter, 


| according to its inventors. 


The igniter would require about 50 
times more electrical energy than a 
conventional spark plug, however, and 
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SPARK-PLUG HOUSING 


CONDENSED FUEL VAPORS 


SPARK 


CONDUCTING RAILS 
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The rl plug, which ignites fuel using o high-ener- 
gy plasma discharge, could be a key breakthrough 
b aside saraaa dira куйин prae. 


so far it is less durable. Work is pro- 
ceeding under a $1.5 million grant 
from the U.S. Department of Ener- 
gy.—William Siuru 


Electric Fords for California 


On the heels of General Motors’ an- 
nouncement that it will build Impact 
electric vehicles for sale to the public 
in smog-sensitive areas comes news 
that Ford Motor Co. won't be far be- 
hind. Sources in the United States 


and Europe have revealed that Ford 
will use the European Escort com- 
mercial van to house a system of 
sodium-sulfur batteries in the cargo 
area on either side of the axle as- 
sembly powering a 75-hp General 
Electric motor. The batteries, de- 
signed to operate in the range of 575 
to 625 degrees F, have a two- to 
three-year life expectancy. The GE 
motor will drive the front wheels 
through a one-speed transmission 
and differential system. 


ЧЕ THE CLASSIC 


'66 Cobra 
Reproduction 


hy build a Classic Roadster? Because it's fun 
and rewarding. Thousands of people, like 
you, have built and are now driving their own 
Classic Roadster. Our kits are engineered for easy 
assembly and years of durability. And, quality is 
guaranteed. 


Experience the thrill of assembling and driving your 
own sports car today. Now with V-8 power! 


"Whether you're looking for a factory built roadster 
or want to build your own from a first-class kit, 
Classic Roadsters is the way to go.” 

— The Editors, Kit Car World 


BANK FINANCING NOW AVAILABLE 


Call today for details. 
CALL FOR VIDEOTAPE 


OR FREE BROCHURE: 1-800-767- 22 7 7 sen 3574 


Canadians С Calli 1- 800-4; 437-4: 4342 „International Ex ial Export (701) 23: 293- „8866 
иш шш иш E иш шш шш шш иш ыл 


Yes! Please send me the following 
C Easy-o-Aesemble Kit O Custom Bulit C Classic 427 C Marlene NaMe 


THE MARLENE, 36 Mercedes 500 K reproduction 


Also available: Jaguar, MG and 
4-passenger Mercedes 
Reproductions. 


A) O FREE Color Brochure Phone (day) T = 

В) O ($5.00) 16 pg. Product Catalogue, plus 24 Phone (eve) ( ) = 3 
pgs. of company, component & pricing info | 

C) C) ($15.00) VHS Videotape (corporate & model Address 
profile) plus ''B'' literature pkg. City State 


epee ee ЖЕН; 
0) O ($2.00) Business Opportunities Report Coupon must be complete for free brochure: Щ 


Card '— — 8 az Classic Roadsters, Ltd. Ё 
b... .—.—— Mi 99 7 1617 Main Ave., Fargo, ND 58103 
“COBRA is a trademark of Ford Motor Company. Classic Roadsters’ products have no connection with Ford. 
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The details of the program are 
sketchy, but it is known that the Ford 
Escort electrovans will have a range 
of more than 100 miles per charge cy- | 
cle and pretty snappy performance: 0 
to 60 mph in 14 seconds. Plans call for 
a 70- to 100-car fleet of these as-yet- 
unnamed Ford electrics to be evaluat- 
ed by government, industry, and pri- 
vate citizens in California on a cheap- 
lease program. Although the fleet of | 
vehicles will be constructed in Michi- 
gan, they will be built for Ford by sub- 
contractors. No eventual volume-pro- 
duction site has been announced. 
—Jim McCraw 


Nighttime exhaust cleanup 


A successful filter to deal reliably with 
particulate, or soot, emissions has 
eluded engineers attempting to clean 
up the most noxious problem with 
diesel engines. Now Sweden’s Volvo 
Bus Corp. may have come up with an 


EXHAUST GAS OUT 


| INSULATED CASING 


= CERAMIC 
MATRIX 


EXHAUST GAS IN ELECTRIC HEATER 
A new particle filter by Volvo Bus traps un- | 
burned diesel soot, then burns it off at night 
with an electric heating element. 


answer: a filter that eliminates virtu- | 
ally all the smell and smoke from 
diesel exhaust. 

The Volvo filter has a matrix of ce- | 
ramic elements coated with a catalytic 
layer of precious metals. The porous 

ceramic traps the particles of un- | 

| burned diesel soot, while hydrocar- 
bons and carbon monoxide levels are 
reduced by catalytic oxidation. 

The system thus is similar in princi- 
ple to the particulate traps that catch 
diesel soot, then periodically burn it 
off every few hundred miles. The Volvo 
system introduces a new twist—an 
electric burn-off system that cleans | 
the filter once a day, when the bus is 
stored for the night. 

An electric heating element plugs 
into a wall socket, and accumulated 
particulates are burned off in about 
three hours. Volvo says the filter has | 
an operational life of approximately | 
180,000 miles, requires no service, 
and has little effect on engine perfor- | 
mance and economy. : 
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| but auto engineers are also finding it 


Ford's sea trials 


“If anyone walked into my office a few 
years ago and told me he wanted to 
test a car under water, I probably 
would have thrown him out,” admits 


Ford’s Jack E. Williams, technical spe- | 


cialist in aerodynamics, who recently 
completed a series of tests on a full- | 
size Taurus sedan at SSPA Maritime 
Consulting AB in Gothenburg, Swe- | 
den...well, under water. 

The rig at Maritime Consulting is 
more often used to test ship designs, 


promising for studying aerodynamic 
problems, where it is important to doc- 
ument fluid flow carefully in specific 
areas of the vehicle. According to aero- 
dynamic theory, the flows of various 
fluids are comparable if velocity and 
viscosity are factored in. 

To study the airflow through the 
radiator and under the car’s hood, 
the research team headed by Wil- 
liams towed a submerged production 
Taurus sedan through the test tank 
at about two mph, having injected a 
colored dye into the water. Because 
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Buick's Roadmaster sedan adds some mus- 
cle to General Motors’ revival of the classic 
large family car, which started last year with 
the Chevrolet Caprice. The new Buick is built 
on essentially the same foundation, with a 
full frame and rear-drive V8 power train 
backed up by GM's four-speed automatic. 
But the Roadmaster sedan's standard en- 
gine is a 5.7-liter version of the throttle-body 
fuel-injection V8, something only police de- 
partments can get in a Caprice. 

The big engine mainly improves torque, 
| upto 290 pound-feet at 2,400 rpm compared 
| with the 255 Ib.-ft. for the five liter used in the 
Caprice and the Hoadmaster wagon. The 
additional displacement yields 180-horse- 
power, 10 more than the smaller engine. 

The larger V8 launches Buick's two-ton 
six-seater smoothly, while inside the noise 
level is still hushed enough to let you hear 


ROADMASTER IS BACK, SANS PORT 


Teaching a Taurus to swim: Flow testing in a wa- 
fer tank enables slow-motion study of flow pat- 
terns underneath the car's hood. 


water behaves like air at about one- 
fifteenth the velocity, Williams' team 
observed a flow comparable to that of 
air at 30 mph through the engine fan, 
around the radiator and through the 
maze of components in the engine 
compartment, all at a relatively slow 
speed. 

The technique was originally re- 
fined by researchers working with 
two-thirds-scale models in a tank at 
Texas Tech University. Models are still 
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the leather squeak. With variable-boost 
steering, larger wheels, and specially tuned 
deflected-disc shock absorbers available on 
the Roadmaster Limited, the car comes into 
its own as a smooth-riding and plush, but 
controllable, highway cruiser. Without the 
handling upgrades, it's still quiet and smooth, 
but steering is slow to the point of irritation. 

The stately qualities are also reflected in 
an appearance more sculpted than that of 
the Caprice. Ridges on the Buick's front 
fenders make it easier to locate the edges, 
and the contours and wider wheels make for 
a more balanced appearance. 

The new car puts Buick in an interesting 
position: The full-frame Roadmaster palls be- 
fore the likes of the company's Park Avenue, | 
which offers comparable interior room plus 
superior efficiency, simply by scaling down to 
more modem proportions.—Dan McCosh 
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used in the underwater “aero” studies, 
because they are easy to modify for 
different experiments, but the produc- 
tion Ford Taurus, stripped of its inte- 
rior and fitted with a transparent 
hood to allow for a clear view of the 
| dye, was used in the tow tank to see 
| the full effect of under-hood compo- 
nents on airflow. 

Underwater testing also allows en- 
gineers to study the flow under a car 
as it rolls on the tank bottom, simulat- 
ing the airflow under a car moving on 
a highway. While tank testing is likely 
to become even more important to au- 
to engineers in years to come, the ulti- 
mate goal is computer simulation on 
dry land. Williams says the work soon 
will be translated to a computer model 
that will become the basis for future 
design work. 


Ceramic turbine cdvances 


GM recently began sustained full- 
speed testing of its ceramic gas-turbine 
wheel at the benchmark operating 
temperature of 2,500 degrees F—a 
long-sought goal in the continuing de- 
velopment of a gas-turbine engine for 
automotive use. 


Gas turbines are basically jet en- 
gines that continuously burn fuel, 
spinning a turbine wheel that is 
geared to the car’s wheels. GM first 
began working on gas turbines in 
1951, but serious work on ceramic 
components began in the early 1980s. 


Ceramic components, particularly the | 


critical turbine wheel, promise to in- 


| crease the operating temperature, and 
| hence the overall efficiency, of a gas- 


turbine engine to the point where it 
could become competitive with con- 
ventional piston engines. 


To generate power, a gas turbine de- | 
pends on the difference in tempera- | 


ture in absolute terms between the in- 
let and the exhaust. Aircraft engines, 
with the flying-altitude inlet tempera- 
ture starting at minus 60 degrees F, 
can produce the required ratio with 
relatively low operating temperatures, 
within the range of metal components; 
however, at ground level, where a car 
operates, temperatures in the 2,500- 
degree-F range are necessary for rea- 
sonable efficiency. Such a high-tem- 
perature turbine has been an elusive 
goal for the numerous auto companies 
that have been investigating gas tur- 
bines. GM's success is a step ahead, 
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The ceramic rotor section of GM's experimental 
turbine engine glows red hot after a durability 
test at the critical 2,500-degree-F benchmark. 


but considerable development work is 
still necessary to make a gas turbine 
commercially successful. 

“We would think that we are now in 
the phase where we have a tremendous 
engineering job to do yet, but we have 
demonstrated the potential that is 
there,” says Al Bell, manager of GM’s 
gas-turbine project—Thom Cannell 
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fistful of flavor 
for small change. 


Filters: 14 mg. таг, 1.1 mg. nicotine 
av. per cigarette by FIC method 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


© The American Tobacco Co. 1991. 
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| With PenPoint, text and graphics can be mixed 
without having to switch first to a word-processing or drawing pro- 
gram. The system can send faxes straight from the screen. 


nt 
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PenPoint's p's and q's 


The penlike stylus in my hand looked 
like a ballpoint, but felt heavier. I 
drew a crude circle and square on the 
hard-plastic panel covering the LCD 
screen of the keyboardless computer. 
As the stylus moved, electromagnetic 
sensors around the screen measured 
its location, sending signals to the 
computer, which then "drew" the 


| shapes on the screen. Software in the 


computer instantly transformed the 
crude circle. and square into perfect 
shapes on the flat-panel screen. 

A triangle, however, didn't take. 
"Everybody tries that," says Robert 
Carr, Go Corp.'s vice president of soft- 
ware. ^We don't do triangles." 


The lap-top-size computer at Go's | 


Foster City, Calif., headquarters is a 
prototype. Go is the software company 
behind PenPoint, a new operating sys- 


Electronics Newsfront 


Edited by JOHN FREE 
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tem for keyboardless 
computers that is be- 
ing licensed to manu- 
facturers such as IBM, 
Grid Systems Corp., 
and NCR Corp. New 
slate-type computers 
using PenPoint— per- 
haps with detachable 
keyboards—could be 
available by the end of 
the year. 

Grid introduced a 
keyboardless model 
in 1989, using a dif- 
ferent operating sys- 
tem (“Computers 
Without Keys,” Aug. 
'90.]. Such compact 
computers are being 
aimed at salespeo- 
ple, service techni- 
cians, field engi- 
neers, and others 
who need to use com- 
puters in places 
where keyboards are 
cumbersome. 

Carr sees Соз only 
potential competitor 
as Microsoft Corp., 
which showed devel- 
opers a pen-based sys- 
tem called Pen Win- 
dows that will run 
under Windows, its 
popular graphical us- 
er interface. Microsoft 
expects to ship a ver- 
sion to computer manufacturers at the 
end of 1991. 
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markets," insists Carr. "Any product 
they develop will tend to interest peo- 
ple who are already using Windows. 


Our product is aimed at people who > 


find systems such as Windows too 
complex and intimidating." 

Continuing my tests, I wrote “2 + 2” 
on the screen, and "4" magically ap- 
peared. Then I tried some pen move- 
ments—not unlike proofreader symbols 
—with some text samples: Crossing 
out a word deleted it. Sweeping the 
stylus to the left scrolled the docu- 
ment sideways. Inserting a caret be- 
tween words popped up a ruled line on 
which to insert text. 

Then the “misunderstandings” be- 
gan. When I wrote *Bob," the comput- 
er converted the “o” into a character 
that appeared to be typed, but it sub- 


stituted question marks for each "b." 
Carr had me switch to a fill-in-the- 


boxes format, a more reliable input | 


method for getting my p's and q's in 
shape. But this time my caret gesture 
failed to pop up the insert pad. 

“Try drawing larger," Carr instruct- 
ed, noticing my cramped writing style. 
That worked. The insert box reap- 
peared on the screen, this time with 
discrete squares. Nevertheless, the 
trouble with the b's returned. 


“Youre writing your lower case b's 


differently from what I've generally 
seen," Carr says. "You're going down 
and back around." It was first grade 
all over again. 

I completed the session by writing 
the character over and over again un- 
til the computer (or I) got it right. 


Planned improvements in PenPoint | 
should boost writing speeds. “A major | 
gain would be to let people connect | 


their characters," Carr says. “People 
write forty percent faster and feel 
more comfortable if they don't have to 


lift the pen up. The next level would | 


be to support full cursive writing." | 


—Michael Antonoff 


Writing in style 


Scandinavian PC Systems of Rock- 
ville, Md., has developed software that 
can help make the written products of 
your business consistent with one an- 
other. Called Corporate Voice, the soft- 
ware has been dubbed a style replica- 
tor: It analyzes text and grades it on 
how close it matches a predetermined 


| style model. 
"We're really going after different | 


You feed several of your best docu- 
ments onto the disk and build a style 
based on major characteristics of the 
text, such as syllables per word and 
words per sentence. More than 25 dif- 
ferent attributes of the text are ana- 
lyzed, including subtleties such .as 


writing cadence and percentages of | 


uncommon words. 
Once a style has been established, 
it can be applied to a new file and 


judged on how well it conforms. A | 


teardrop-shaped diagram displays the 
words-per-sentence and syllables-per- 
word data plotted on vertical and hor- 
izontal axes, with each point on the 
graph representing a sentence from 
the text. The text is also graded on a 
percentage scale, with a score of 80 
percent or higher indicating a pretty 
good match with the style model. Oth- 
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CAMBRIDGE SOUNDWORKS 
B Y H E N R Y K^ pouce mS 
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k 
4! Henry Kloss bróðġht Dolby sound, 
CrO, cassette tape, did. lof 
screen projection television into 
living rooms, and made the domi- 
nant speaker syStems of three 
decades: Aco 
1950's, KLH in the '60s, and 
Advent in the '70s. = 
Now he's at it again at 

.. Cambridge SouridWorks, selling 
direct to. ithe public? 

wane “Ine. Magazine 


ca кш. ЖО 


FRI 


Audio Catalog 


At Cambridge SoundWorks we manufacture 
speakers and music systems designed by Henry 
Kloss (founder of AR, KLH & Advent), and we sell 
them from our factory in Newton, Mass. We also 
sell selected audio components from brands like 
Philips, Pioneer and Denon. Because we sell fac- 
tory-direct, you can save hundreds of dollars on 
components and systems. We sell nothing but “the 
ood stuff.” Our knowledgeable audio experts will 
elp you make the right choices, without being 
pushy. And you can call toll-free for advice or 
“hook-up help" 365 days a year — even holidays. 
This is the simplest way to get the right deal on 
stereo components...and there's virtually no risk. 
* Call toll-free for factory-direct savings. 
* Audio Experts will answer all your 


questions, before and after you buy. 
* 30-day money-back satisfaction guarantee. 


New From Henry Kloss-Ensemble ` Il 


Subwoofer-Satellite Speaker System 


A new, very affordable, 
single-subwooler 
version of the system. 
Audio magazine said 
"Tann bebe best vaki | 
inthe world.” sem 


QV / Vi И 1 


1.800 -AKA-HIFI 


24 hours a day, 365 days a year (800-252-4434) 


154 California St., Suite!26JN, Newton MA 02158 
* Іп Canada call 1-800-525-4434. Fax: 617-332-9229 


Outside U.S. or Canada 617-332-5936 


©1991 Cambridge SoundWorks Ensemble is a e trademark of 
Cambridge SoundWorks. AR & Advent are trademarks of International Jensen, Inc. 
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Research in. the... | 


Electronics Newsfront 


DUAL-TRAY DECK HANDLES VHS AND VHS-C 


Ultra-compact eight-mm camcorders ap- 

| pear to be winning the sales battle with 
portable VHS machines. But lots of video 
enthusiasts are still popping miniature 
VHS-C cassettes into the special VHS 
adapters that are used to play them back 
on decks made for standard-size VHS 
videocassettes. 

Now Panasonic Co. has introduced a 
deck, the PV-7000, that plays either size 

| cassette without the need for an adapter. In 

| 1990, JVC introduced a $1,600 model with 
this dual-cassette capability [What's New 
Electronics," Oct. '90]. 

To help with its one-month, eight- 
event programming, messages ap- 
pear on your TV screen. They're 
useful, but like most electronic 
gadgets these days, the 7000 
bristles with buttons—even be- 
hind a slide-down panel on 
the remote control—and 
has complex operating 
instructions. 

The 7000 has а 
video-stabilizer but- 


| 
| 


A smaller compart- 
ment for VHS-C video- 
cassettes inside the 
standard-VHS loading 
tray eliminates the need 
for the adapter with the 


er features include bar graphs show- 
ing the text’s wordiness (categories 
here range from simple to pompous) 
and warnings to let you know if you're 
using too many trade words, whose 


| meanings might not be known by ev- 


eryone in your audience. 


One thing Corporate Voice does not | 
| do is change your words to match the 
| given style. Instead, with the stroke 


of a key, so-called deviant sentences 
within the text can be identified, and 
the author can make the necessary 
corrections. The Corporate Voice soft- 
ware comes with several built-in style 
models, ranging from newspaper 
writing and children's books to the 


سے 


ton to help steady rolling pictures and 
crooked vertical lines caused by irregular 
control signals on some camcorder tapes. 
An autotracking feature works well, but it's 
also backed up by tracking buttons for 
manual adjustments. A picture-sharpness 
control lets you tone down noisy tapes or 
make good recordings as crisp as possible. | 
The horizontal resolution of images is stan- 
dard: 240 lines. Panasonic’s $499 
ше isa ny bulky machine 
(17 31 ру 4% by 15'46 inch- 
3 es).— J. F. 
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| JOHN B. CARNETT 


styles of best-selling authors, such as | 
Tom Clancy. 

Corporate Voice can run on any IBM- 
compatible computer with at least 256 
kilobytes of memory. The software lists 
for $120. Scandinavian PC Systems, 51 
Monroe St., Suite 1101, Rockville, Md. 
20850.—David Peterkofsky 


Caller ID for PCs 


In some cities, when you telephone 
emergency services such as the po- 
lice or fire department, your name 
and address appear on a computer 
screen the instant your call is an- 
swered. Now there’s a system for per- 


WHY BUY A NEW CAR? 


A new car is one of life’s biggest 
investments. Why not put off such a 
big expense as long as possible and 
at the same time, spend less to run 
the car you now own? The money 
you save is money in your pocket. 


Tens of thousands of drivers are 
already using Tufoil to “beat the 
system”. Here's how it's done ... it's 
simple! 

ENGINES LAST & LAST 

The normal life of an engine is usu- 
ally about 100,000 miles, give or take 
a few miles either way. This is no 
longer the case. By adding 4 ounces 
of Tufoil with each oil change, 
together with an effective mainten- 
ance program, 200,000 miles and 
more are not uncommon. But that's 
not all! 


Together with this extended engine 
life are numerous benefits. For in- 
stance, quick acceleration. One user 
writes that his car "Takes off like a 
scared rabbit!" 

SILKY SMOOTH OPERATION 
That's just the beginning! Easy starts 
and better gas mileage are soon 
apparent due to the reduction in fric- 
tion. Your engine is now free to run 
smoooothly. 


New cars are expensive ... so is gas! 
Let Tufoil® be your key to survival! 


` Improved Mileage 

ü тй 
Better Performan 

fi “ 

` Easier Starting 
'Creasedg 

Engine L ife 

| duces Friction 
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One of our customers put it nicely 
when he said, "You can hear it, you 
can feel it," with Tufoil in the engine. 
PROVEN EFFECTIVE 


Our files bulge with testimonials. 
Customers not only call, but write to 
us about their fantastic results! 
They're telling friends and relatives. 
As a matter of fact they're spreading 


“TUFOIL® 
SLIPPERIER 
THAN 
TEFLON® " 


the news about Tufoil all over the 
world. 


It stands to reason, though. Tufoil is 
so unique that even the United 
States and Canadian governments 
have confirmed it's effectiveness. 
One report shows that Tufoil is ac- 
tually slipperier than Teflon”! 

NO TIME LIKE THE PRESENT 


There's never been a better time to 
try Tufoil and prove to yourself and 
your car that what everyone's been 
saying is really true! We think you'll 
find it's one of the smartest decisions 
you've made. In fact we're so sure, 
we guarantee it'll work. If you don't 
agree, we'll gladly refund your 
$14.25, the cost of your initial 8 
ounce treatment. 


So why wait any longer? The sooner 
you start, the better! If your car has 
over 5-10,000 miles on it, now's the 
time to start! Use the order form 
below to baby your car (and your 
checkbook). You'll be glad you did! 


ORDER TODAY 
1-800-922-0075 


Же Mternatiue to expensive driving! 
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r; НЕЕ. . Products based on TUFOIL L technology. Check D Cee See ee eke КЫ Fluoramics In eei 
one with each order of 2 bottles or a quart. Check 2 for each ae rush inv TURO order y r з s АПС. Pses1 [ 
allon order. Values range from $3.98 to $9.95. 18 Industrial Avenue 
9 9e = T " | O ONE 8 oz. bottle... treat one car for | | 1 
[1 TUFOIL Gun-Coat — Super rust inhibited, smooth action $14.25 (plus $3.50 shipping and Mahwah, NJ 07430 i 
О TUFOIL Compu-Lube — Low viscosity for nacion | handling). See mone tent My check or money order for $ is enclosed. 
mechanisms ! ated. S | Charge my credit card: і 
О TUFOIL Lightning Grease — Easily sheared grease for i ача! [1 Am. Express (Master Card O Visa | 
instruments О TWO 8 oz. bottles ... treat two cars Card Мо. __ 
| O TUFOIL Lubit-8 — General purpose, household use | for $25.00 (plus $4.00 shipping | 
| lubricant { and handling) SAVE $6.00 Se чи c e 
|E FREE brochures . | | Phone Ма ee i 
[] 30 Questions/Answers about TUFOIL | C] ONE Quart bottle . . . treat 4 cars h 
l ў for $34.95 (plus $4.00 shipping ame ooo. | 
| | and handling) Address | 
[ | © ONE GALLON... treat 16 cars for City __ ] 
| oe is reg отмо О чм ов inc: ie shipping ang state- — < ee LH j 
ar ot ATTE TA. 
| US. Patent (o3 TM of Fiuoramcs We ship within days! (N.J. residents please add 7% sales tay). i 
|i e eE Canadian Distributor: 1-800-363-7753 | 


MONEY BACK GUARANTEE ON 8-02. 


Other LIS. Patents issued and pending 


Electronics Newsfront 


OPTICAL CLOCKS GIVE COMPUTERS MORE ZIP 


Copper wiring can slow and “dirty” the 
clock pulses that computers use to syn- 
chronize other signals, increasing costs 
and impairing accuracy. “The most so- 
phisticated computers—supercomputers 
—house approximately 2,000 circuit 
boards and nearly seventy miles of 
wires,” explains Davis Hartman, formerly 


| with Bellcore, the research and engineer- : 


ing arm of the seven regional Bell tele- 
phone companies. 
| Hartman and colleague Peter Delfyett 
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New! 


| Water free falls into debris filter [ 
| and flows underground through 
| РУС. pipe. As water fills up in 
the bubbler pot, the drain cover 
rises up to let water evenly over 
flow onto your lawn. Drainage 
slots in the bubbler pot reduces 


UnderGround 
i ey Kits 


yy ЧЕЙ down spout 


ice and lets standing water | 
filter down into the ground. | 
The solid drain cover will | 
then drop down and seal out 
grass clippings and dirt. 


devised a computer clock that operates 
with light. Their optical clock could in- 
crease the accuracy of future computers 
and make them 10 times faster. The heart 
of the system is an ultra-precise semicon- 
ductor laser. Optical fibers and a coupler 
split the laser light into 1,024 new beams, 
linked to circuit boards by a pea-size re- 
ceiver. "The accuracy of the timing signal 
stays true to twelve-trillionths of a second 
over all 1,024 circuit boards," explains 
Delfyett. 

Such accuracy will be crucial, especially 
for new supercomputers. "As computer 
manufacturers try to shrink these power- 
ful machines and pack more copper wires 
together, electrical connections will be- 
come more susceptible to overheating 
and to cross talk between circuit-board 
signals," says Hartman. The researchers 


believe that the technology can be ap- 


plied to telecommunications switching 
and other areas, such as optical comput- 
ers [Computing With Light Beams,” 
Nov.'90].—J. F. 


A laser beam about the size of the pupil of 
George Washington's eye on a dollar bill deliv- 
ers precisely timed pulses for computer docks. 


pe No more ugly 


extensions to 
step over or 
get in the way 
of your lawn 
mower. Easily 
adapts to all 
with out any 
special tools 
or fittings, 


paneled or finished. 


ASSISTANCE. 


BEAVER 


Dries Up Wet Basements | 


When the soil around your foundation - ee: t 
becomes water-saturated, Hydrostatic 3 Ehi 
pressure forces water up through the joint 
where your floor and wall meet. The Beaver 
basement water control system can cure 
that problem. It is designed as a hollow 
(PVC) baseboard, having holes in the back, 7 
to collect the seeping water and quietly = 
drain it to your floor drain or sump pump. — © 


About the only skill needed for installation sss 

is the ability to follow directions. Just seal | 9% 

the precut corners and easy to handle five ЖШ 

foot main sections to the floor using the | 
BeaverSeal Adhesive. With the Beaver | 
system in place, walls can easily be E 


MORE THAN 30,000 HOME OWNERS 
HAVE DRIED UP THEIR BASEMENTS 
WITH THE BEAVER SYSTEM; YOURS ФЕ 
CAN BE NEXT. JUST CALL OUR TOLL 

FREE NUMBER FOR ORDERING 


To help meet the growing 
demand, Beaver is seeking 
applications for contractor 

installers in your area. 

( Call for dealership inquiry ) 


sonal computers, Caller ID+Plus, 
that tells yov. exactly who is call- 
ing—includin;: гате, address, com- 
pany, last time you spoke, and even 
what you talked about—before you 
pick up the telephone. 

The $249 software/hardware combi- 
nation works with the telephone com- 
pany’s new automatic number identi- 
fication (ANI) service. ANI gives you 
the number of the party calling you. A 
Caller [D+Plus-equipped PC inter- 
cepts the number and matches it 
against a data base of names and oth- 
er information. 

If you're using your computer at the 
time, a window with the caller's name 
pops up on your screen. If you're too 
busy to pick up, a single keystroke 
logs it as an unanswered call. Hit an- 
other key to take it and view a full 
screen of data on your caller. While 
you talk, you can type in updated in- 
formation and later print call logs and 
reports. 

Caller [D+Plus works just with lo- 
cal calls, and right now ANI is avail- 
able on only about 10 million phone 
lines in all or parts of Kentucky, Mary- 
land, Nebraska, Nevada, New Jersey, 
New York, Tennessee, Virginia, West 


OUTSIDE CORNER 
BUTT-JOUNT END CAP 


SLx4H 


INSIDE CORNER | 


TO ORDER CALL TODAY 5 Foot Main Sections S'Lx4'H $8.48 ea | Orders of 
KIT PRICE $29.95¢a, nuswa 1-800-828-2947 зу. їп ae | sim 
pda DRAIN COVER | 24 INCH PVC PIPE BEAVER INDUSTRIES uer anges e h (ws MACROS 
| ELBOW 95 | FILTER ADAPTER 890 Hersey Street Dept. PS | BeayerSeal Adhesive, 2QT Pak mara | Cee 
2 4 FOOT РУС Т Н. Orders Plus Freight Saint Paul Minnesota 55114 2 QTS = APRX 20 feet pur Ride 
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Virginia, and Vermont. But the service 


is spreading and could be offered on as | 


many as 34 million of the nation’s 133 
million lines by year’s end. 

In Boise, Idaho, US West is testing 
name-and-number ANI, a service that 
gives you a caller’s name and number 


pulled from the phone company’s own 


computers. It costs only $5.95 a month, 
but you also need a separate $60 dis- 


play. Caller ID+Plus requires an IBM- | 


compatible PC with 384 kilobytes of 


memory and an unused 25-pin serial | 


port, and it can provide more informa- 
tion than US West's service. 

Both approaches will work together 
in many future products to give small- 
business, home-office, and private- 
home phones the same kind of instant 
access to caller data that big operators 
such as American Express have now, 
says Gilbert Amine, president of Ro- 
chelle Communications Inc. of Austin, 
Texas, maker of Caller [ID+Plus. 

“The significance of the product is 
that it's the first time the telephone 
network as a whole is passing data 
that gets matched against a data base 
on the PC end," according to Amine. 
—Mark Henricks 


High-energy batteries 


Toshibas new T2000SX lap-top com- 
puter is one of the first consumer 
products to use rechargeable nickel- 
metal hydride batteries. The new cells 
charge in 90 minutes and hold 1.8 
times as much energy by weight as 
the nickel-cadmium batteries now 
used in most portables. 

Cells with greater energy density 
allow lap-top manufacturers to in- 
clude power-hungry features in their 
machines—color or high-resolution 
screens or faster processors—without 
increasing battery weight. Lap-tops 
with standard features can be lighter 
or run longer with the new cells. 

The improved cells use materials 
that hold a charge more efficiently. 
Chemical reactions between the posi- 
tive and negative poles in a battery 


NEW! From the maker of Passport 


Self-powered SOLO 
Finally, a radar detector so advanced, 
you'll never be bothered with a power cord 


Ui now, high performance radar detection 
required a messy power cord. Plugged into your 
car's lighter. Dangling across your dashboard. 
And tangling in your pocket. 
Finally, there is a better way. 
No Power Cord 
SOLO is a totally new concept in long-range 
radar detection. All you do is clip SOLO to your 
visor or windshield, and switch it on. 
You'll never need a power cord with SOLO. 
And it's only Ж" x 214" x 4^" — just 52 ounces. 
How It Works 
Our engineers developed circuitry fifty times 
more efficient than conventional detectors. This 
breakthrough design lets SOLO provide 200 hours 
of radar sii ona pe 9 volt dia 


If you drive one hour a day, you won't need 

to replace SOLO's battery for over six months. 
The 

AutoWeek called SOLO “ the most user- 
friendly radar detector yet ... we fell in love at first 
beep.” With SOLO, you get long range radar 
warning with no hassles. 

Experience The Freedom 

You'll slip your SOLO into its carrying case 

and carry it in your pocket. In your car, just clip 


SOLO to your visor and switch it on. It’s so easy, | 
you'll never go without radar protection again. | 

We GUARANTEE Your Satisfaction 

SOLO comes complete with our Digital Key 
anti-theft system, all accessories, two batteries, 
and a one-year limited warranty. 

Here's our offer. Try SOLO. If for any reason 
you're not completely satisfied, just return it 
within 30 days. We'll refund all your money, even 
your return shipping costs. You can't lose. 

Once you try self-powered SOLO's radar 
protection, nothing else will do. Order today. 


Call toll-free 
1-800-435-3487 
for Sales & Radar Information 
(1-800-543-1608 for Service Information) 
Major Credit Cards Accepted 


Ohio residents add $19.20 tax. Price higher in Canada. ; 
Standard shipping and handling is $4.95 
or ovemight delivery is available for $14.95. 


Cincinnati Microwave 
> Department 301661 
One Microwave Plaza 
Cincinnati, Ohio 45249 
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^ ` ZEV — ZERO EMISSION VEHICLE Г 


Sleek, Lightweight Electric 

Build your own electric vehicle now with inexpensive and 
reliable components. Tops 80 mph and travels up to 

60 miles ona 110% charge, costing only 3 d 

to 7 cenis per mile. Ideal for quiet, e 

pollution-free commuting. 


Sports Performance With Gas 
The Бира flat-4 version does 0-60 in 8 seconds. and exceeds: 
_ 100 mph. Gets 50 mpg on the freeway 
with excelle nt handling. Un- 


produce electricity. The negative elec- 
trode in nickel-metal hydride cells has 
a very high charge capacity, so less 
electrode material is needed to bal- 
| ance the positive pole. That leaves 
more room for positive-electrode mate- 
rial, which increases the energy densi- 
ty or the amount of charge the battery 
can hold. | 
Toshiba hasn’t disclosed its battery 
supplier. Last year Sanyo Electric in- 
troduced its nickel-metal hydride bat- 
teries [“ENF,” Aug. 90]. Other compa- 
nies are also expected to produce the 
new rechargeables.—Vernon M. Church 


| Fully Detailed Plans 

| Plans cover both the electric and gas ver- 
sions with 96 pages of photos, illustrations 
and precise construction details, We've 
also included background information to 
assist you in building your own design or 
converting any car to electric. 


— £L Fully Detailed Plans: pus 
$5.00 postage & handling for U.S., Can. & 
Мех. (Other foreign: $10.00 for айтпай. \ 
ORDER BY MAIL OR CALL: 
702-352-5904 for plan orders by credit card, 
Allow 2-4 weeks for First Class delivery; 


MOTOR COMPANY 
1728 Bluehaven Dr., Dept. Z 
Sparks, NV 89431 USA 


| Color brochure, specifications and components 
catatag $5.00, check or MLO. by mail only, 
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Data compressor 


The Expanz card from InfoChip Sys- 
tems automatically squeezes files 
stored on floppy or hard disks so they 
take up less space. With the $199 prod- 
uct installed on a PC, I saved two large 
data-base files totaling 2.5 megabytes 
on a single 1.4-megabyte floppy disk 
—with 300 kilobytes to spare. 

How much you'll gain depends on 
what you store. Program files cant 
be compressed much. Computerized 
drawings, facsimile transmissions, 
and other image files may shrink to 
| just 10 percent of their original size. 
My data-base files, word-processing 
documents, and spreadsheets took 
up about half as much space after 
compression. 

An average compression ratio for 
| most users, InfoChip says, is 3:1. That 
means my hard disk, with a nominal 
capacity of 40 megabytes, could hold as 
much as an uncompressed 120-mega- 
byte disk, but “mileage” may vary. 

Software compression utilities are 
available that do the same thing, but 
they are clumsy and slow. Expanz 
works automatically. You will never 
notice you're reading a compressed 
file. Compression and decompression 
are handled on the fly, as data flows to 
and from your disk by a micropro- 
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Keys situated above the НР 95LX’s QWERTY keyboard offer one-button access to Lotus 1-2-3 and to 
features such as a financial calculator, telephone, and appointment files. 


cessor and software stored on the card. 

And your computer may actually 
work faster with compressed files. My 
searches through large compressed 
data-base files took a little more than 
half the time spent searching uncom- 
pressed files. 

Expanz squeezes data with string- 
matching algorithms. The scheme re- 
lies on the fact that similar strings of 
characters repeat throughout files. 
The algorithm makes note of long 
strings and assigns shorter codes to 
represent them. 

The technique is “loss-less,” meaning 
your data won't be altered by compres- 
sion. Another computer will need the 
Expanz card and software installed to 
read compressed data. InfoChip Sys- 
tems, 2840 San Tomas Expressway, 
Santa Clara, Calif. 95051. —M. H. 


A pocket-size desktop PC 


“This represents a complete IBM PC | 
| XT—with 2.5 times the power," says 


Shyam Jha, product manager at 


| Hewlett-Packard Co.’s Corvallis, Ore., 


division, holding up a credit-card-size 
circuit board. The board, with a cus- 
tom one-megabyte read-only-memory 
(ROM) chip, packs a lot of versatility 
into the company’s new HP 95LX 
palm-top computer. 

Topping the ROM feature list is Lo- 
tus 1-2-3, version 2.2. “This whole HP 
95LX project is about delivering instant 
analysis anywhere—phone booths, 
cabs, or at a meeting,” says Leon Nav- 
ickas, general manager of Lotus Devel- 
opment Corp.'s consumer-products 


division. Lotus teamed up with Hewlett- 


Packard to offer some 14 million Lotus 
users added mobility with their infor- 
mation. Special software developed by 
Lotus also lets you “cut and paste” data 
between different applications, such as 
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1-2-3 and a built-in financial calculator. 
“It’s a window environment іп a sense,” 
Navickas says. 

An optional connectivity package 
($99) simplifies exchanging computer 
files between the palm-top and other 
IBM-compatible PCs. The pocket-size 


11-ounce portable has 512 kilobytes of | 
random-access memory. Two AA bat- | 


teries power the $699 HP 95LX com- 
puter for approximately two months. 
A plug-in infrared link and third-par- 
ty software, such as Managing Your 
Money, foreign languages, and 
spelling checkers on plug-in cards, will 
also be available. 


System 7 for the Macintosh 


Although Windows, Microsoft Corp.'s 
graphical interface for IBM-compati- 
ble PCs, has been grabbing the spot- 
light for the last year, Apple Comput- 
er, the company that popularized such 
graphics-oriented operating systems, 
has been busy too. In May, Apple in- 
troduced System 7 for its Macintosh 
computers. The program is a more 
powerful version of the operating soft- 
ware that governs how all applica- 
tions look on the screen and how 
users interact with them. 

System 7 has enhancements to 


make the Mac easier to use, simplify | 


data exchange between applications, 
and facilitate file sharing on a net- 
work. Balloon Help, explanatory text 
within a comic-style bubble, pops up 
whenever you position the pointer 
over an icon, an item in a menu, or a 
dialog box. The bubbles may be a 
blessing for Mac neophytes but an irri- 
tant to veterans until they switch 
them off. 

If you've misplaced a file, you'll be 
able to search across the hard disk for 
it or specify criteria, such as all the 
files saved yesterday, to locate it. A 
new type of icon, called an alias, points 
to the original file. This allows you to 
place a file in more than one folder. 
TrueType is also built into System 7. 
Type fonts scalable to any size display 
smoothly on screen and deliver crisp 
characters on lower-priced printers 
[^ENE," May]. 

File sharing between any two Macs 
across a network is possible with Sys- 
tem 7 without extra software or a ded- 
icated file server. Thus, an assistant 
using a Mac can grab a file from the 
boss’s machine even when the door is 
| closed. 

System 7 implements virtual mem- 
ory—making hard disks function like 
chip memory—on 68030-based Mac- 
intoshes. This makes multitasking 
(running several programs simultane- 


ously) more practical, because the op- 
erating system is able to spill pro- 


grams to the hard-disk drive when it | 
| ver, B.C., Canada V6Z 2JI. 


runs out of random-access memory 
(RAM). 


The new features are not without a | 


price. The previous version, System 
6.0.7, could run on 512-kilobyte ma- 
chines. You need a minimum of two 
megabytes of RAM and a hard disk to 
run System 7, which leaves out the en- 
try-level Macintosh Classic. Apple, 
however, claims there are currently 
two million Mac owners who are "Sys- 
tem 7 ready, and upgrade kits, in- 
cluding 90 days of toll-free phone sup- 
port, will be offered to them for about 
$99.—M. A. 


e Toolkit 2.0 has software for PCs that 
lets you prepare elaborate data bases, 
such as customer files, for Sharp Wiz- 
ard pocket organizers. À price has not 
yet been set. Nictrix Corp., 2 Christie 
Heights St., Leonia, N.J. 07605. 

* Watch your rhythm if you're seek- 
ing access to a computer equipped 
with a BioPassword board. The securi- 
ty system measures typing patterns 


and rhythms, identifying persons af- 
ter several keystrokes. Trove Re- 
sources Ltd., 850 Burrard St., Vancou- 


*[n Tokyo, Hitachi Ltd. demonstrat- 
ed a prototype eight-mm camcorder 
with something extra: Pressing a snap- 
shot button captures high-definition 
still images on its digital audio track. 
The snapshots are stored momentarily 
in memory chips, then downloaded on- 
to tape within 12 seconds. 

Time Warner says a combination 
of fiber optics and coaxial cable will 
double the channel capacity of its 
Queens, N.Y., cable system, to 150 
channels. Forty pay-per-view channels 
are planned, with 10 movies shown at 
staggered times. Video compression 
techniques could eventually handle 600 
to 1,200 channels, says the company. 

*A new light source for printers 
could take the place of lasers, say West- | 
inghouse Electric Corp. and Tokyo 
Electric Co. Ltd. The light sources, 
called edge emitters, are smaller than 
lasers and offer higher speed and bet- 
ter resolution, claim the companies. 
The devices use a thin film of zinc sul- 
fide, which can emit intense light from 
its edge. PE 


The JVC GR-AX7. 
The future is in the palm of your hand. 


JVC's new GR-AX7 is an ultra-compact, ultra lightweight VHS camcorder loaded 
with the latest in camcorder technology. Features like Full Range autofocus, digital 
superimpose, 6:1 power zoom and 4 lux low-light sensitivity are packed into the 
GR-AX7's ultra-small body, giving you high performance video right in the palm of 
your hand. And because its small enough to fit in a jacket pocket, the GR-AX7 is 


light enough to take just about anywhere. 
Best of all, the GR-AX7's compact cassettes 


can be easily played in your VHS VCR. 


| We've just 
made recorded 
history. Again. 
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Edited by MARIETTE DiCHRISTINA 


Riding out earthquakes 


To Venice, Calif., architect David Ming- 
Li Lowe, beautiful design is no substi- 


| tute for peace of mind. “A lot of archi- 


tects are manipulating the physical 


form of buildings. But in addition, I | 


think a building should be safe,” says 
Lowe, who is also a professor at Los An- 


| geles City College. “In California, that 


means security from earthquakes.” 
Lowe worked with Gerb Vibration 
Control Systems in Westmont, Ill., to 
develop two two-unit town houses (one 
containing 4,700 square feet, the oth- 


| er, 4,300). Each has 17 cabinet-size 


| flexible bases made from combina- 


tions of springs and shock-absorbing 
Viscodampers to protect it from heav- 
ing ground in an earthquake. 

“In your car, you have the spring and 
then the shock absorber,” explains 
Guenter K. Hueffmann, president of 
Gerb Vibration Control Systems. “Like- 


wise, in the base isolators you have | 


springs and a Viscodamper. Inside the 
Viscodamper is a piston and a thick, 
honeylike fluid that consumes energy 
from an earthquake.” These units will 
allow the town houses to roll with an 
earthquake's horizontal and vertical 
motions, say Lowe and Hueffmann. 
“The bases are designed to accept a 
force of one-half g, which is roughly 
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Richter eight from a quake that's 


within five miles," says Lowe, who will 
live in the 4,700-square-foot town 
house. “Inside the house, you might 
feel half that force." 

Other methods—such as rollers, 
springs, tetrafluorocarbon sheets, or 
rubber-and-steel bearings—have been 
employed to isolate buildings from 
motion ["The Lessons of Loma Prieta,” 
March '90]. But the concept has 


chiefly been applied to structures larg- | 


er than houses. 

The U.S. Geological Survey has in- 
stalled systems to monitor the bases' 
performance. Now “we are hoping for 


a small earthquake," says Hueffmann, | 
only half joking. "Something measur- | 


able but that doesn't do damage." 


The base isolators aren't cheap, 


however: The system added $25,000 to 
the cost of building each town house, 
says Hueffmann. David Ming-Li 
Lowe, Architect, 308 Venice Way, 
Venice, Calif. 90291. 


Pests of the pests 


As state and government agencies 
reevaluate the safety of chemical pes- 
ticides, it seems likely that a number 


of them will be removed from shelves. | 
In response to this, several manufac- | 


turers are developing natural or biolog- 


PISTON 


SPRING 


LOWE MING-LI FILMS 
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Base-isolation units that contain springs and energy dampers 
(left) are located under two California town houses (above); like 
the shock absorbers on cars, these are meant to help protect the 
structures from ground movement during earthquakes. 


ical pesticides designed for home use. 

Biological pest control uses insects, 
bacteria, fungi, or viruses to help 
plants resist infection or attack. These 
are applied in quantities far exceeding 
natural levels but kill only the organ- | 

isms they would normally attack. | 

Using natural controls could reduce 
health and environmental damage 
from chemical pesticides. “At least half | 
of our pest control should be biological- 
ly based,” says Dr. Ralph W. F. Hardy | 
of Boyce Thompson Institute for Plant 
Research in Ithaca, N.Y. Now, howev- 
er, biological defenses make up one 
percent of pesticide sales. 

BioSafe, a product for home use sold 
by Biosys of Palo Alto, Calif., uses mil- 
lions of lab-grown worms called nema- 
todes to attack insect larvae in the soil. 
The worms won't hurt humans or pets. 
"Mammals have body temperatures 
way too high for them" to attack, says 
Jocelyn Boye, retail sales coordinator 
at Biosys. Ringer of Eden Prairie, 
Minn., also sells biological controls. 

Other companies are developing bi- 
ological controls too. The О. M. Scott - 
& Sons Co. in Marysville, Ohio, for ex- | 
ample, plans to introduce bacteria- 
based biological pesticides in two | 
years. Limits on shelf life and applica- 
tion must be overcome before biopesti- 
cides become widely available, howev- 


MRX-002 INFRARED-EMITTING PAINT 


MRX-00] EXOTHERMIC PAINT 


MRX-003 INSULATION PAINT 


SURFACE COATING 


When current is applied to a conductor, a new experimental paint from Japan heats up—to a high of 
1,800 degrees F. Above, several versions of the paint are combined for space-heating applications. 


er. “A lot of organisms give good re- 
sults under controlled environmental 
conditions, but they don't work out in 
practice," says William Connick, a re- 
search chemist with the U.S. Depart- 
ment of Agriculture Composition and 
Properties Research Laboratory in 
New Orleans. Connick and his col- 
leagues are using semolina wheat and 
clay as a carrier for fungi and nema- 
todes. Though it is promising, the idea 
is still experimental, according to Con- 
nick. —Vernon M. Church 


Electric paint 


A paint manufactured by a Tokyo 
chemical maker brings new meaning 
to the notion of warm colors. Rustol 
Chemicals Co.’s MRX-001 exothermic 
paint radiates heat when a current is 
passed through it. Although the com- 
pany says the paint is made with or- 
ganic components, the chemical com- 
position and how the new paint works 
are closely guarded secrets. 

By varying chemical composition, 
paint thickness, electrode placement, 
and voltage, a manufacturer can con- 
trol the paint’s temperature. Rustol 
claims it can produce temperatures 
from 34 to 1,832 degrees F. Electrical 
connections are made with silver 


| paste or copper-mesh tape. 


Like conventional paint, MRX-001 
can be brushed or sprayed on a wide 
range of surfaces and shapes. It’s solu- 
ble in organic solvents and dries in 20 
minutes at room temperature. 

Rustol has identified more than 200 
potential applications. For a hot sur- 
face—such as on hot plates, heated 
toilet seats, and ice-free driveways— 
MRX-001 could be used with Rustol's 


| compatible insulating paints (see il- 


lustration above). The paint could also 
be applied with a far-infrared-radia- 
tion-emitting paint for space heating. 
Another version remains flexible after 
drying—a quality potentially useful 


| for battery-powered heated clothing. 


Rustol says that for many applica- 
tions, its paint will prove more effi- 
cient than conventional heaters. The 
company claims that 90 percent of the 
paint surface radiates heat, compared 
with 50 percent for conventional resis- 
tance heaters. That means the paint 
could generate equivalent amounts of 
heat with only one-third the power. 

Rustol is working with other compa- 
nies to tailor the paint for specific ap- 
plications.—Dennis Normile 


Eco-architects 


The Environmental Resource Guide 
will help architects make environmen- 
tally sound choices when specifying 
products for their designs. 

The American Institute of Archi- 
tects in Washington, D.C., is develop- 
ing the guide based on current scien- 
tific research in a multi-year effort. It 
will include evaluations of various 
products’ toxicity, energy consump- 
tion, and recyclability. The first issue, 
due this summer, covers plywood, 
paints, sealants, and vinyl floor and 
wall coverings. The EPA is taking part 
in the effort and is providing technical 
and financial resources. 


All together now 


Square D Company of Lexington, Ky., 
has introduced a system for new- 
home construction that uses stan- 
dard wiring to provide some smarts 
for houses—with the ability to add 
more later. The system was demon- 
strated in a show house located in the 
Atlanta suburb Stone Mountain, Ga., 
built for the recent National Asso- 
ciation of Home Builders convention. 

By reorganizing traditional wiring, 
the Elan Advanced Home Automation 
Network integrates telephone, video, 
and audio. The system could function 
as a platform for future home automa- 
tion, according to Square D officials. 
(In fact, it was adapted for use in the 
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Bright Home, a demonstration house 
in Indianapolis, Ind., that uses the net- 
work to facilitate the communication 
of prototype Consumer Electronics Bus 
chips in test appliances. CEBus is an 
effort by the Electronics Industries As- 
sociation to develop standards for inte- 
grated home automation.) 

The Elan Distribution Center and 
a Square D circuit-breaker load cen- 


ter consolidate the services in a net- | 


work hub (below). From there, all 
wiring is brought out to jacks wher- 
ever desired. 

The telephone-wiring system has 
an eight-conductor cable that allows 
multiple incoming lines to be as- 
signed to any phone in the house. A 
closed-circuit-camera option lets you 
watch for intruders on a selected TV 
channel. The audio system can pro- 
vide music and paging—via tele- 
phone—throughout the house. An op- 
tional home theater with "surround 
sound" can also be incorporated. In- 
ternational Jensen is providing 
speaker systems and components. 
The video wiring uses dual runs of 
coax that route cable TV and VCR sig- 
nals to any room, so you could turn on 
the VCR in a downstairs living room 
and then watch a movie in an up- 
stairs bedroom (though you'd have to 
go back down to turn off the VCR). 
Regal Technologies is providing the 
video-distribution products. 

The system adds approximately 
$800 to the cost of building a house, 
says Square D. 
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point in the Elan Advanced Home Automation Net- 
work to provide some automation capabilities. 
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| | sections without rafters, and walls that 


Home Newsfront 


ichael Passmore bounces hard 
on a two-by-four-foot plywood 
structure propped between two 
E ШШ ШЕ wood blocks sitting on his lawn. 
It's rock solid. 

"This is just five inches thick and weighs 
only twenty-six pounds," he says. For a 
house, "it could be extended to twenty feet 
square as a wall-to-wall floor needing no 
supporting joists and then become the ceil- 
| ing of the room below. Such prefabricated 
| panels could also be self-supporting roof 


have door and window openings without 
lintels. The panels could bring about an 
entirely new method of speedy, low-cost 
house construction," Passmore claims. 

Key to this structure is a unique sand- 
wich core of interlocking triangles. An engi- 
neering consultant, Passmore spent 12 
years evolving his Planar design and holds 
worldwide patents. It has outstanding resistance to bending, buck- 
ling, compression, shearing stress, and tension, plus exceptional 
torsional rigidity, he says. And the panels are made with thin materi- 
als, such as plywood, rolled steel, or sheet plastic, and formed into 
lightweight assemblies (see illustrations below). 

While the potential of Passmore's panels has drawn inquiries 
about its use in inexpensive housing for Third World countries, sev- 
eral groups have expressed interest in its other applications: light 
aircraft, bridges, earthquake-proof buildings, and double-skinned 
| hulls for oil tankers. One commercial-aircraft designer has consid- 
ered Planar's torsional stiffness an advantage to reduce the twisting 
| of wings in flight, which can affect control surfaces. And NASA has 
judged the concept to be an "outstanding contribution" to the devel- 
opment of large space stations. 

At his workbench, Passmore spreads out a dozen identical strips 
of white cards to demonstrate one of his basic designs. The geom- 
etry is deceptively simple—and ingenious. Each strip has three 45- 
degree-angle slots along one edge. He tapes six of these together 
in parallel, so the slotted edges of three pairs are aligned. "Here's 
the first set of triangles," he explains, folding the taped strips into a 
zigzag so the adjoining slots are along the three peaks, with the sol- 
id edges resting on the bench. 

He then places one of the loose strips crosswise on the peaks so 
it drops neatly into the three slots on one slope. Then he reverses a 
second one and tilts it the other way to slot into the opposite slope. 
It forms a peak at right angles to the first, and he slots in the four re- 
maining strips in parallel to complete the second set. 

"These two rows of interlocked triangles oppose each other, so they 


= FUE „02 us strong, but could be assembled more easily. 
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TRIANGLE 
SANDWICH 
BUILDING 
PANELS 


By DAVID SCOTT 


are inherently rigid in all directions,” he con- 
tinues. “You cement the joints to prevent 
possible creep under load, box in the edges 


point loads to all the core elements.” 


struction of comparable strength, Pass- 
more claims. Because the panels are es- 
sentially hollow, they could be filled with 
insulation at the factory for a complete, en- 
ergy-efficient package. | 

"Volume production of the panels would 
be cheap because there's only one type 
of slotted-core element," says Passmore. 
"These could be machined ply, steel 
stampings, injection-molded composites, 
or vacuum-formed in plastic with integral 
hinges for the zigzag triangle set. Auto- 
matic assembly of core components in industrial countries would 
be simple and [could be] combined with robotic application of the 
joint adhesive." For houses, he envisions standardized modular 
structures of perhaps 15 by 5 feet, with only the skin panel materi- 
als varied to meet surface-strength requirements. 

In an alternative to the slotted-strip Planar design, each sheet is 
punched with a pattern of diamond-shaped cutouts and folded to 
zigzag. When the two folded sheets are fitted together crosswise, 
the “V"-angle cutouts on one overlap the solid crests of the other, 
and the joints are then cemented. While this structure hasn't quite 
the strength of the mechanically locked slots, says Passmore, the 
parts are even easier to make and assemble. 


It was the potential of this diamond design that appealed to | 


NASA. "The agency is planning to build the twelve-man Freedom 
space station needing perhaps thirty shuttle flights. With my sys- 
tem, they could have a station holding up to 400 people with just 
one shuttle-load of materials," Passmore claims. 


“This could be a network of cubes, each made by a loop of this | 


diamond-punched pleated material inserted sideways inside a simi- 


to protect exposed comers, and bond skin | 
panels on top and bottom for added | 
strength. And as flooring it can transmit | 


Planar sections in plywood would weigh | 
and cost a fraction of normal timber con- | 


lar inverted loop. These would be folded flat on Earth for easy trans- | 


port, then expanded in space by an inflated balloon. The six mating 
zigzag faces of the cube would interlock at ninety-degree angles 
with airtight seals at the edges," he says. | 
While that's a concept for the future, Passmore expects that hous- 
ing projects now under discussion with several companies will put 
his Planar system on the commercial map in the next year or two. 
Planar Projects, Mount Pleasant, Chiseldon, nr. Swindon, Wiltshire 
SN4 ONA, England.—David Scott 


Э Left: Michael Passmore’s design turns flimsy plywood into structural-strength panels. Right: The 
ras panels interlock at right angles in sturdy tri A diomond-cut alternative к center, is not 
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Finding energy users 


Five students from Dartmouth Col- 
lege in Hanover, N.H., have developed 


a device, called the Clue, to measure | 
appliance energy usage. With this in- | 


formation, consumers can see which 
appliances use more energy and which 
are more conservative. 

Created during an introductory en- 
gineering-design course, the Clue mea- 
| sures energy usage by most 120-watt 

appliances from a one-minute to 5%. 
week period. A voltage-sensing module 
is plugged into the same outlet as the 
| appliance. Consumers can convert the 
power usage into approximate cost on 
| the unit's digital display. 

“Such a device is useful to utility 
companies to educate customers about 
| conserving energy," says Mike Hodges, 


residential specialist at Wisconsin | 


Power and Light Co. The utility has 
provided its customers with a similar 
device for several years. 

"There aren't any major technical 
hurdles to overcome" for production, 
says Dartmouth associate professor of 
| engineering John Collier. However, “it 
| wont give an overall view of how your 


| home is using energy, and it can't be | 


| NE 


T. 
| A RI 


| ing,” Collier says. 


used on perma- 
nent fixtures such 
as overhead light- 


Each unit moni- 
tors only one ap- 
pliance at a time. 
The students may 
try to sell their 
idea to utili- 
ties, according to 
teammate Cath- 
erine Sellman. 


—Barbara Tunick 
A kinder cut 


If you’ve tried to 
work to exact 
measurements with table saws, plan- 
ers, or other power tools, you know the 
problem: First you might fuss with the 
fence of a table saw, for example, then 
try to tape measure the distance from 
the blades’ tips, make a trial cut, tap 
the fence a tad more, another trial cut, 
and so on. 

Now Delta International Machinery 
Corp. of Pittsburgh offers a precise, 
easy-to-use Electronic Measuring Sys- 


tem (EMS) that works with a variety 


БА 


There's never a good day for your wood. 


Mounted to toble saws or other tools, Delta's Electronic Measuring 
tem lets you cut quickly and eusily—within 0.005 inch of the desired size. 


Sys- 


of power tools. To use it, you run the 
fence against the blade, push a zero- 
ing button, and move the fence as a | 
digital readout indicates the linear di- | 
mension from 0 to 72 inches. Then 
lock the fence and cut—within 0.005 
inch of the size you want. The device 
measures in fractional and decimal 
inches and decimal metrics. 

The EMS comes with a fist-size black 
box that has a liquid-crystal display 
(LCD) and a roll of innocent-looking 
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Тн гена full-time against water, sun Шш willows: 


Your house is constantly being attacked by sun, and warping; mildewcides to prevent mold, 
wind, rain, mold and rot. Thats why your wood mildew and rot; and sunscreens to help prevent 
needs the full-time protection of Thompson's” fading and greying. So use Thompson's Wood 
Wood Protector. Protector. Youll see how just one coat can give 

Thompson's unique formula contains powerful your home full-time protection for a longer life 
waterproofers to protect against splitting, cracking expectancy than you ever expected. 


D 1990 Thompson & Formby, Inc. 
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but internally sophisticated, pressure- 
sensitive Mylar tape. The black box 
attaches to the movable part of the 
tool—the table-saw fence, for exam- 
ple—and the tape is affixed to the sta- 
tionary part. 

Inside the tape is a strip of aluminum 
patterned with narrow slots. “Electri- 
cally, it is half of a capacitor,” says Barry 
Wixey, a Delta engineer. “The other half 
is a series of slots of slightly different 
| widths on a tiny spring-loaded circuit 
board in the back of the black box. As 
the circuit board travels in close prox- 
imity across the tape surface while you 
position the movable machine member, 
electronic circuitry counts the changes 
in capacitance and reads out the move- 
ment on the LCD.” 

The EMS is not the first digital 
measuring device for home-shop tools, 
but the ones Гуе tried in the past were 
built into particular machines. Stan- 
dard mounting kits quickly adapt the 
EMS to any saw equipped with a 
Delta Unifence, Delta Jet Lock rip 
fence, or Beismeyer T-Square fence; a 
vertical unit is designed for planers. 
And with the vertical and horizontal 
units and optional 96-inch tapes, the 
EMS could adapt to many other power 


f the price you 
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tools, such as drill presses and lathes. 

The Delta unit also solves two prob- 
lems of other systems: It reads in 
fractions ("ss-inch increments), so you 
don’t have to convert to decimals, and 
instead of a special battery, it uses in- 
expensive, easy-to-find AA alkalines. 
The EMS list price is approximately 
$175; mounting brackets for special 
applications cost an extra $37 to 
$50.—Phil McCafferty 


Rutan-house revisions 


Although airplane designer Burt Ru- 
tan’s Desert Pyramid house is energy 
efficient, it seems that it doesn’t per- 
form as well as was first projected. 
Located in California’s Mojave Des- 
ert, the house was featured in a POPU- 


| LAR SCIENCE cover story [^21st Centu- 


ry Pyramid," Nov. '89]. 

An analysis of the home's first-year 
electric bills shows the energy re- 
quirement was 16,200 Btu per 
square foot. That is 32 percent of the 
average energy needed for four other 
desert homes; in the original article, 
it was estimated that the Rutan home 
would use only 15 percent of the en- 
ergy used by other houses for cool- 
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ing (winter figures were not available). 

Energy-saving features in Rutan’s 
home include windows angled to ad- 
mit direct sunlight only in winter, soil 
banked against the outer walls to 


slow the entry of desert heat or cold | 


into the house, and a water wheel to 

regulate temperature and humidity. 
Andrew Rudin, an energy-manage- 

ment consultant, suggests that hu- 


man behaviors, such as changing the | 
thermostat's prescribed settings, could | 


have played a role. “Buildings do not 


waste energy—people do," Rudin | 


wrote in a letter to POPULAR SCIENCE. 
But Rutan, who helped design the 
home and now lives in it, counters 


that the house performed well in the | 


harsh Mojave summer, adding that 

he did not have to use the air condi- 

tioner from April through mid-June. 
The winter proved more problemat- 


ic, he says, partly because of the wa- | 


ter wheel: The wheel raised humidity, 
but acted as an evaporative cooler as 
well. Rutan also blamed the tile-over- 
concrete floor, which helps conduct 
the soil's 62-degree-F temperature to 
cool the interior during summer—and 


continued to cool things off in win- | 


ter.—David Peterkofsky 
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A SERIES OF THREE SPECIAL ADVERTISING SECTIONS 
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` The Isuzu Rosper ss nare poem Wheeler’ “Best Buy” for he fourth 
year for a boatload of reasons. Not the least of which was its 45.5 cubic 
€ RÀ — M фе And a fold down 
rear seat that clears the way for an additional 25.8 cubic feet. 

What's more, the Trooper comes with power-assisted four-wheel disc 
brakes, four-wheel drive and auto-locking hubs, standard. All at a price much 
less than any other 4x4 in its class. So you and your cargo can go anywhere in 
the ond vol without paying the usual freight. 

For a free Trooper brochure, call (800) 245-4549, 


THE ISUZU TROOPER 713999. 


*Four Wheeler Magazine August, 1990. TMSRP excluding tax, license and transp. fee. Optional equipment shown at additional cost. 
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Entering The Home Stretch 


If you and your contractor 
have planned each part of the 
job carefully and thoroughly, 


your project should come 
to a successful conclusion— 
on budget and on time. 


long-standing joke among 

LM tradesmen is that 75 percent 

4. А ofthe work can be completed 

in the first 25 percent of a project. 

The rest of the time is needed just to 
finish up all of the loose ends. 

It doesn't have to be that way, of 
course. Thanks to close attention to 
every detail by both the architect and 
contractor, our remodeling project has 
gone fairly well from the start. Now, 


with the big jobs like demolition and 
reconstruction behind us, we can 
concentrate on the best part of every 
home improvement project—the final 
stage that makes it all complete, and 
makes you feel that it was worth the 
effort. It's in this stage that a home- 
owner can really get involved without 
getting in the way. 
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Adding a garage to our remodeled 
house was a smart move in more 
ways than one. It will help protect our 
two second-biggest investments: our 
new Isuzu Rodeo and Pickup truck. 
And, because Dad has always been 
a car buff, the garage also gives him 
a place to do the routine owner 
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fluorescent tubes from our Isuzu Rodeo. 


maintenance that will keep our 
Isuzus in top condition. 

When Dad and Mom first con- 
sidered buying the Rodeo, they 
wanted to know if a car that could 
shift into four-wheel drive would 
require more owner maintenance or 
dealer servicing. They also asked if 
the Rodeo would handle like the cars 
they had always owned. The dealer 
explained that a "4x4" needed no 
more care than ordinary front- or 
rear-drive cars. 

Whenever they were driving on dry, 
paved surfaces, the Rodeo would 
operate in conventional two-wheel 
drive and handle like any other car. 


V The completed house looks great 
as Dad and Mom, dressed in Carhartt 
work clothes, unload Philips bulbs and 
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> Dramatic additions that transformed the 
house include a new gable, bay window, 
fence and Moultrie columns and railing. 


ШАД Often, part of a project 
. тау be postponed until 
time—or budget—allows. 
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But when they wanted better traction 
on or off the road in slippery, poor- 
weather conditions, they could opt for 
the four-wheel drive without leaving 
the Rodeo. In this gear range, the 
Rodeo would still corner and handle 
like any other car, but with the benefit 
of increased road-holding power. 

(Our two Isuzus were provided by 
Vann York Isuzu, a customer-oriented 
High Point dealership.) 
When Any Ordinary 
Heat Pump Won't Do 


Over the past two months of this 
project, we have talked about our 
plans to make the house more energy 
efficient and comfortable to live in. 
Some of our new home's short- 
comings were obvious: With no 
insulation at all in the walls, attic or 
basement, and with ancient single- 
pane windows throughout, the house 


new trees 2. new shrubs 3. new fences 

4. a turnaround 5. new flower beds 6. a new 
garage 7. a vegetable garden and, for the 
future, 8. a pool 9. spa and 10. gazebo. 
Pool, spa and gazebo are not included in 
the Sweepstakes Grand Prize. The North 
Carolina Association of Nurserymen 
provided the labor, plants and sod. 

Mark Peters of the Piedmont/Carolina 
Nursery served as installation contractor. 


the cold out. [hose problems were 
quickly overcome in the first phase 
of our remodeling with blown-in 
insulation and new Marvin replace- 
ment windows. 

However, it was a representative 
from our local electric utility, Duke 
Power, who really shed some light on 


* The old house gets a high-technology 
transfusion with our Carrier HydroTech 
2000" electric heat pump. This super- 
efficient unit provides us with heating, 
air conditioning and hot water. 


YOU CAN SAVE A 
LOT OF ENERGY IF YOU 
KNOW WHAT TO 
LOOK FOR IN A HOUSE. 


TIME BOOK — MANUAL TEME CUO) 
I&II DEFROST PULL 


p Ü ü K i N 
WATCH 


POWER 


LEVEL CLOCK 


You know just what you want in a house - how many bed- 
rooms, the type of yard, maybe even the color of the shutters. 
But have you given much thought to what the energy source 
should be? When you shop for a home, remember the advantages 
of high-efficiency electric applications. А high-efficiency 
electric home uses less energy for staying warm and keeping 
cool. Electricity also gives you plenty of design flexibility, so you 


can choose from a wide range of energy-efficient appliances. 


im, EE 


And if you're building your new home, remember that build- 

ing electrically costs less. Because you don't need extra piping 
for gas or oil. You should also know that advances in technol- 
ogy are making electric applications more efficient. This helps 
conserve our energy resources, which contributes to a cleaner 
environment, now and in the future. If you'd like to know more 
about energy saving programs in your area, contact your electric 


utility. We can promise you it won't be a waste of energy. 


‚ © ELECTRICITY 
Taking you into the future. 


how we could control our energy use 
to keep costs down—now and in 
years to come. We learned that 
“tightening up” the old house was 
good for starters, but replacing our 
old, outdated furnace with a new, 
high-efficiency unit would make a 
greater contribution to our comfort, 
and budget, over the long run. 

In a renovation, one way to 
economize on heating, ventilation 
and air conditioning work, or HVAC, 
as our contractor refers to it, is to 
replace the old operating unit but 
use the existing ductwork, if it's in 
good condition. Another way to 
increase a two-story home's HVAC 
efficiency is to install two smaller 
units, one to serve each main floor. 

Duke strongly recommended 
replacing the old furnace with 
a high-efficiency electric heat 
pump. After a visit to the Climatic 
Corporation, our local distributor of 
heating and cooling equipment, Dad 
decided on a Carrier" HydroTech 
2000 System. With microprocessor 
controls and one of the highest 
efficiency ratings in the industry, this 
unit will give us heating and cooling 
comfort at the lowest operating cost 
possible. Dad says we even get a 
bonus from the HydroTech 2000 that 
other heat pumps can't match— 
enough free hot water to meet most 
of the family's needs year-round. 
According to Carrier, all of this 
energy efficiency equals an annual 
savings of up to 45 percent over 
other heat pumps. 


Going 
анил 


If you're planning a home 
renovation, addition or new 
construction, you should 
know that working with 
your local utility can bring 


unexpected benefits. Many 
utilities today encourage 
homeowners to install 
underground electrical 
service, and some firms 
will do the work at no 
charge or for a nominal 
cost. Ask your local electric 
utility for more information. 
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Adding The Final ‘Touches 


| When remodeling, it pays to 
“choose your battles” and be 


selective about where, what and 
how much work you can do. 


ecause home remodeling is 
often a “live-in” job, it can be 


difficult or even impossible to 
Separate yourself from i it for or tong. But 


€ 1991, Rusi-Oteum Corp., U.S.A" TEFLON" Resin is DuPont's registered trademark. 


TA 


”_ 


Caulk around windows as necessary to 
seal out moisture. Latex caulk is 


8. while some silicone caulk fs not, so be sure to read tic products instructions carefully | 


helping to create a better, more 


sno dr Mya влага гаі int E: 
T a damp 


panes with 
ie partic ena Mem Aa 
so the paint will seal against the glass. 


it doesn't have to be all hard work. At 
some point in every project it's 
important to remind yourself, and 
family helpmates, that your purpose 
—and the rewards it will bring—goes 
beyond the labor and reconstruction. 
After all, you're not just building a 
house. Youre shaping a new home, 
putting your dreams into reality and 


mold from around windows Grit your teeth and do 
with a wire or other brush and scat weet be dom : scrape 
=н чы watter (Va cup all the loose and 
bleach to 1 gallon of water). у paint. 


scrape excess paint off the window 
о месно) 


О ж? — 


he wrong 
brush usen inserire уйган, 
We assume you wouldnt want that. 


ae the window rums 


How to paint windows. 


If you've spent too many A 
le 


you'll e ome ces the paint on the right: 


suffering through the routine on the 


Rust-Oleum Wood Saver Trim Paint. 


Made especially for your windows 
and other house trim, Rust-Oleum Wood 


Saver contains Teflon? so it gives your 
trim twice the moisture resistance of 
premium house paint. 

Water tends to simply bead up 
and evaporate, instead сл pooling: and 


then seeping into the wood. 
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comfortable environment for your- 


selves. Every so often, remember to 
take a break and enjoy it. 


Picking The Painters 

—And Paint—Was Easy 

In our planning, one thing we had 
counted on from the start was that, of 
all the work we could do, painting 
probably would be the easiest and 


< Avis gives our old metal outdoor 
furniture a new lease on life with original 
Rust-Oleum metal-protecting spray paint. 


“RUST-OLEUM Æ | 
WOOD SAVER ~ 
LATEX TRIM P4! 


EL ae 
ШШШЕШИ UDT 


How to paint windowsless often. 


The result? House trim covered 
with Rust-Oleum Wood Saver Latex Trim 
Paint is less prone to cracking and peeling. 

In other words, you will clean, 
scrape, sand, tape and paint less often. 
And years from now, when the neighbors 


want to know why your windows still 
look so good, you can tell them your secret. 


just E. : 1 RUST- OLEUM А 
WOOD SAVER 


the right 


paint. 


most cost-effective. But painting can 
be a big job on a whole-house project, 
so we didn't plan on doing it all. 

For example, Dad and Grand-Dad 
agreed that painting the entire 
exterior of the house would require 
more equipment, time and physical 
labor than they were willing to 
provide. But they knew they could 
easily handle painting the exterior 
replacement trim and moldings 
around our new windows and doors. 
Because this part of any painting job 
can be time-consuming, it is usually 
an expensive factor in the con- 
tractor's bid, so we knew our efforts 
here would make a real difference. 

Something else that makes a big 
difference when painting is choosing 
a quality paint made specifically for 
the job at hand. We used Rust- 
Oleum Wood Saver® Enamel Trim 
Paint on all of our wood trim. With 
Teflon* added, it lasts longer than 
premium house paint and is so 
moisture-resistant that water actu- 
ally beads up on its surface. This 
reduces the tendency for wood to 
swell and shrink, which eventually 
weakens the wood and causes it to 
break down. 

Dad said that even if we weren't 
doing the painting ourselves, he would 
have made sure the painters used 
Rust-Oleum Wood Saver on the trim. 


* Teflon* Resin is Dupont's registered trade mark. 


Thorough 
surface 
preparation 
will result 
in a better | 
paint job. 


Y Like our metal chairs, the outdoor wood- 
work also gets long-lasting protection with 
new Rust-Oleum Wood Saver. Dad uses it on 
the trim around our new Marvin windows. 
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GET INTO 


A TIGHT 


"How avalabe in 
| 12^ & 1/4* drives" 


RATCHET GEAR 
| WITH32 TEETH 


CHROME 
| FINISH 


Create a 
warranty 
file for all 
materials 
used on 
your 
| project. 


SHIPPING & 


à HANDLING 


"with the Sidewinder 
A | Wrench. * Where 
space limits ratchet travel. 


^ eWhere there's lack of resistance for 
the ratchet to function. * Where excessive 


repetitions are required for long bolts. 
One 360? turn of this specialty tool is 
equal to eight normal ratchet motions. 


Of quality construction, the Sidewinder 


is torque tested to1 75 ft.lbs. and 


carries a lifetime warranty. 


Found in tool kits of major racing teams. 


To order, call today 


1(800) 999-3405 


We ship U.P. daily. 


MASTERCARD AND VISA ACCEPTED 


SIDEWINDER 


PRODUCTS CORPORATION 
2066 Old Rocky Ridge Road 


Birmingham, AL 35216 
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A Turning a nut or bolt in tight spaces is 
no problem for the Sidewinder Speedwrench. 
One quick spin of its T-handle equals a 


complete socket revolution. 


A New Twist 

On A Proven Idea 

Whether he's working on cars or 
around the house, Dad is always 
adding new tools to his collection 


- that help to do the job faster, better 


or easier. One of his favorites is a 
tool professional racing mechanics 
use: the Sidewinder Speedwrench. 

The Speedwrench is a specialty 
ratchet that handles jobs other tools 
cant. It has a rotating T-handle on 
one end and a standard socket drive 
on the other, so the tool can be 
inserted into tight places to do its work 
even though it's held in a stationary 
position. One turn of the T-handle 
equals a complete revolution of a 
socket. And the new 1/4-in.-drive 
Speedwrenches now have a "twist" 
in their handles that makes them 
even speedier when spinning off 
nuts or bolts. 


Necessity Is Still The 
Mother Of Invention 


Few building sites are perfect, but 
from the start we knew we'd need 
professional help to rehabilitate our 
outdoor spaces. So we contacted 
the American Society of Landscape 
Architects, who recommended land- 
scape planner Sherold Hollingsworth, 
M.L.A., of Winston-Salem, NC. 

During the last week of winter, 
Sherry came out to inspect the prop- 
erty and discuss how we intended 
to use the site. Our yard drops off 
behind the house and the short 
slope at first posed a problem, but 
Sherry suggested it would make a 
good spot for the pool we wanted. 
We could excavate the slope and 
build the pool in the flat spot it 
created, which would help keep 
installation costs down. Everyone 
liked the plan, even though Mom and 
Dad said our budget didn't include a 
pool right away—remodeling the 
house came first. 


Ryan came up with a great idea 
after visiting a neighbor's pool. He had 
seen their Kreepy Krauly® Automatic 
Pool Cleaning System at work and 
suggested that we get one, too. Its 
completely automatic—no bags to 
empty, no wheels or gears to jam, and 
best of all, it comes with a 3-year 
warranty which includes all wear and 
tear plus a 15-year warranty on its only 
operational part. The unit doesn't need 
a separate pump or power supply and 
comes with a money-back guarantee. 

Dad and Ryan investigated further 
and learned that there are three major 
types of pool cleaners: suction, 
pressure and electrical. The suction 
type, such as Kreepy Krauly, is widely 
recognized as the most efficient for | 
residential pools. Automatic pool 
cleaners relieve pool owners of a 
major maintenance job that ordinarily 
has to be done weekly. The Kreepy 
Krauly works seven days a week, and 
as it vacuums it also scrubs away dirt, 
algae, loose scale and soft calcium 
deposits which are then drawn into | 
the pool's filtration system. 

When Dad was told that this 
made the pool always ready to use, 
at any time of the day or week, he 
said that when we put in a pool, the 
first accessory we'd buy for it would 
be a Kreepy Krauly. 


۷ Ryan watches a Kreepy Krauly at work 
in the neighbor's swimming pool. It auto- 
matically cleans dirt and debris from the 
pool's floor and walls. 
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Swimming pool shown above is not on 
of the remodeled home 


the premises 


reu ANE ARE y Ut 


CALL TOLL-FREE 


800-222-6841 
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including wear-and-tear 
Kreepy 


on the pool cleaner, for a full 3 years. Even the hoses have a 2-year warranty. No other pool cleaner in the world 


can match all this. 
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| Take a vacation from the drudgery of hand-vacuuming your inground 


= е pool. Let Kreepy Krauly keep it sparkling clean, automatically 
after year. No other automatic pool cleaner has Kreepy Krauly's unique patented design — 


a design that has proven so dependable and trouble-free that it's backed by the longest warranty in 


the industry — 3 full years 


* 


th our money-back guarantee 


l 


Krauly dealer today and find out how you can enjoy a 


Unlike other pool cleaners, Kreepy Krauly has no bags to empty, diaphragms to replace or 
vacuuming your poo 


hit list of parts to break. In fact, Kreepy Krauly has only one operati 


a 15-year warranty! And best of all, Kreepy Krauly 


| oy 


^ - 
"3 
7 i 
"A! Foy 


risk-free. Call toll-free 1-800-222-6841 for the Kreepy Krauly dealer nearest you. - 


Special Money-Back Guarantee. Start your vaca 
wi 


*Comparison excludes in-floor systems. 
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Use QUIKRETE* for home repairs and there's no experience necessary. Because our products make pu easy. Gray 


Concrete Crack Seal fills cracks. Hydraulic Water-Stop plugs masonry leaks in 3 to 5 minutes. Quick- 


etting Cement 


sets in just 15 minutes. Anchoring Cement is ideal for setting bolts, posts, handrails into concrete. Vinyl Concrete 


Patcher repairs small areas in most masonry surfaces. And all QUIKRETE products are avail- 
able at your nearest home center, lumber and building materials supplier, or hardware store. 
So if you want to make home repairs easy, remember: nothing works better than QUIKRETE. 
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omeowners, at the end of a 
H major remodeling, are often so 
impressed, or overwhelmed, 
by the amount of work that has been 
accomplished that they neglect to see 
the project through to its end. Small 
but important items may be over- 
looked or ignored in the haste to 
reclaim a home from months of dis- 
order, disruption and confusion. But it 
is usually a mistake to pay the final bill 
before everything is totally complete. 
Better to create a “punch list” that 
itemizes each job and notes errors 
in completed work, then have the 
contractor accompany you to inspect 
each detail. Is the fit or finish on 
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ll Up 


installed materials properly done? Is 
anything missing or incomplete? Did 
the workmen remove all debris and 
leave the premises “broom clean?” 
Keep in mind that, after you write the 
last check, anything not done to your 
satisfaction may have to be done by 
you alone. 


For Solid Results, 
Use The Right Concret 


Any homeowner who takes on all or 
part of the work in a renovation project 
needs a good understanding of the 
job, and that includes knowing the 
materials needed to get it done right. 

Dad felt that the few masonry 
repairs we had didn't require a pro- 
fessional mason. Lucky for us, our 
local home center stocks a complete 
line of QUIKRETE® cement products, 
and the manager was happy to 
explain what each product would do 
and how easy they are to use. 

It took only one weekend to 
complete all three of the masonry 


QUIKRETE 
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A Dusk falls over our new deck with its 
Moultrie Old South aluminum railings. 
Dad used fast-setting Quikrete (inset) for 
post footings. 


Special Advertising Section 


projects Dad had lined up, using 
three different Quikrete products. First 
he patched the concrete stoop using 
Quick-Setting Cement. This mix is so 
smooth he was able to blend the 
repairs into the existing concrete for a 
professional-looking job. Then we 
built simple wood forms for deck 
post footings and mixed up a batch 
of Quikrete Fast-Setting Concrete. 
Again, we got great results in very 
little time, and we were able to begin 
building the deck that same after- 
noon. The last job was repointing a 
few weak spots in the house's brick 
foundation. For this we used Quikrete 
Vinyl Concrete Patcher, a one-step 
mix that reduced the number of steps 
and a lot of the work brick pointing 
usually requires. One thing Quikrete 
taught us: You don't have to be a pro 
if you choose the right materials. 


working Arrow staple guns can 
be handy tools around a home- 
remodeling project. We also found 
our Arrow Cordless Electric and 
manual T-50 Staple Guns to be 
extremely versatile tools. They proved 
to be as useful in our decorating 
projects as they have in the heavy 
construction work. 

Toward the end of the project, 
whenever the workmen would finish 
up in any area of the house, Mom and 
Avis would get busy with paint, 
fabrics and wallpaper. Taking ideas 
from the displays they saw in home- 
furnishing and decorating stores, they 
bought inexpensive quilts and other 
fabrics, then stretched the material 
across the walls and stapled it in 
place. Our Arrow Cordless ETC-50, 
with its light weight and pushbutton 
power, made it easy for them to drive 
staples into wallboard and wood trim. 
In some places they also used an 
Arrow TR-550 Hot Melt Glue Gun to 
apply fabric piping, creating elabo- 
rate borders and patterns. Mom even 
asked Dad to build simple plywood 
window valances, then she stapled 
and glued backing and leftover 
couch upholstery to them. 

Now, when visitors ask to see our 
"fabric-coordinated" rooms, they want 
to know who Mom hired to create the 
effect. And Dad never sees his ETC- 
50 Staple Gun anymore, not since 
Avis began using it for her latest 
project —mounting quilt patterns to sell 
at craft shows. 


“ij Using our 
Arrow Cordless 
Electric Staple 
Gun, Mom hangs 
a quilt while Avis 
helps. 


; ШШ Personal tastes 
add a special touch | 
to decorating plans.. 
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ARROW Staple Gun Tackers 
turn the difficult into the 
simple. From the professional 
to the do-it-yourselfer ARROW 
makes the job easier, go faster 
and less expensive. Whether 
you're building the new, 
repairing the old or pursuing 

a hobby in arts and crafts, 
ARROW has the right tool. 


ARROW fastening tools, staples, Xpando 
fasteners, glue stix and rivets are available 
at all leading Hardware, Home Center and 
Discount Department Stores. 


ETC-50 CORDLESS 
ELECTRIC STAPLE GUN 


IN CANADA: JARDEL DST. INC, 6505 METROPOUTAN BLYD. EAST, MONTREAL HIP 1X9 QUEBEC 
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The Right Finish Makes 
For A Happy Ending 


After the new drywall is installed, 
after it is taped and sanded, after the 
painters have gone—that's when it's 
time to refinish wood floors. 

In fact, the key to any type of 
wood refinishing is careful, spotlessly 
clean preparation. Sanding wood 
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For just the ےا‎ | nc, And for the 
color you want, E. MINWAX., CASCUS рия кү 
tr ane 9 а POLYURETHAN you need, try our 
our 15 beautiful | : AYURETHAN Fast-Drying 
Wood Finishes. E Polyurethanes. 


"MINWAX:: 


v. ' : 
| | Makes Wood Beautiful 

Wrile for our FREE booklet, Tips on Wood Finishing: Minwax. Dept. B... P.O. Box 426, Little Falls. NJ 07424. 
© Miswat is a registered trademark, $ 1920 Міпмах Company, Inc. 


А. The living room looks terrific, thanks to 
Minwax and our Marvin windows. Interior 
design is by Pat Plaxico of High Point, NC, 
seating from Curran Upholstered Furniture, 
Inc., table accessories from The Wind 
Rose, and Halogen Task Light by Luxo. 
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A Dad couldn't wait to stain our aged pine 
floors using Minwax Wood Finish. His 
comfortable work clothes are from Carhartt. 


floors before staining makes as much 
dust as sanding drywall, but a 
thorough sanding is absolutely vital to 
a good finish. Scratches left by the 
sanding pad should be rubbed out 
with progressively finer sandpaper. 
When the surface is smooth, it should 
be vacuumed well and then wiped 
with a tack cloth to remove all traces 
of sanding dust before the stain or 
finish topcoat is applied. 

We used only Minwax® Wood 
Finishes and Minwax Polyurethane in 
a satin sheen to refinish our antique 
pine floors. With any of the 15 Wood 
Finish stains, you can easily control 
the color of the wood, and Minwax 
Polyurethane is specially formulated 


| to provide tough protection and long- 


lasting beauty. 
Mom likes country and craft 


| decorations, and she found a perfect 


match for their attractive, warm colors 
with Minwax Wood Finish stain in the 
Special Walnut color. Dad was happy 
because he prefers Minwax products 
for all of the wood refinishing he does, 
and says he can always count on rich 
color and consistent results. 


ial Advertising Section 


| А Valuable Addition 
In More Ways Than One 


A bow window that curves gracefully 
out from the wall, and its close cousin 
the box-bay window that juts out in 
squared-off, cantilever fashion, are 
not always compatible additions to a 
home's design—no matter how much 
an owner might want one. 

There are ways a homeowner 
stuck in this situation can strike a 
balance between desire and design 
| integrity, however. We had wanted a 
new "bump-out' window to give the 
front of our house a much-needed 
focal point. But the stock bow and 
bay windows available didn't fit the 
period style of the home, or were of a 
size or design that didn't suit our new 
Marvin replacement windows. 

Our architect came to the rescue 
by suggesting that we have the con- 
tractor frame a bump-out that looked 
like it belonged to the original house, 
using Marvin double-hung windows to 
match the E-Z Tilt Pac replacements 
installed elsewhere. 

This solution turned out to be as 
simple as it was effective. The builder 
| did a beautiful job, and we got our 
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n Mom entertains the MM as sunlight streams into the family room ke d our 
Marvin patio doors and windows. The floor is 8x8-inch glazed ceramic VersaTILE 
Parchment, Classic White and Caramel colors. Chairs and armoire were provided ч Тһе 
Froelich Co.; other furnishings from Curran Upholstered Furniture and The Wind Rose. 


focal point—both inside and out. Now 
the front room of the house is a 
gracious space filled with sunlight, 
perfect for sitting comfortably or 
entertaining guests. Although the 
bump-out did not add much in square 
footage, the four new windows and 
one wall that now expands outward 
makes the one appear a and 
more inviting (see facing page). 
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On the exterior, new siding was Always 
added on and around the bump-out check 
to match the rest of the house. With with local 
the walls repainted, it's imposible to т 
tell where the addition begins апа the “yeu that 
old house ends. As a bonus, We may require 
insulated the walls while they were inspection. 


being built, and the double-glazed 
Marvin windows also provide an im- 
portant measure of energy efficiency. 


Every room has a view And with Marvin 
windows, you can take full advantage of it. 
Because our windows are all made to order, 
which gives you a virtually unlimited choice 
of shapes, styles and sizes. Everything 
from bows, bays and picture windows to 
gem: shapes, even curved glass and 

rner Windows™ Our colorful Idea Book 
shows you all the exciting ways Marvin 
windows can add beauty and light to your 
home. For your free copy, return the coupon 
below or call toll-free 1-800-346-5128 
(In MN, 1-800-552-1167; In Canada, 
1-800-263- 6161). 
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Send to: Marvin Windows, Warroad, MN 56763 


Name 

Add 

City = State... йр 
Phone( 

| plan to: Build Remodel. Replace 


ps-0002-6 ARE MADE TO ORDER. 
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After Months Of Work, 
A Fast Finished Look 


As each part of the project was 
completed, the old house began 
looking newer and better, and every- 
one in the family became more and 
more excited about finally moving 
into our new home. One thing we all 
agreed on was that the front porch 
improved 100 percent when the 
Moultrie aluminum columns and 
railings were installed. Like all 
Moultrie railings, these were made to 
our exact specifications and were 
prefinished by the manufacturer, so 
they arrived ready to be set in place 
—an “instant” finishing touch for the 
front of our house. And because we 
were using Moultrie columns and 
railings on the back deck, that 
transformation took place just as 
quickly—and looked just as good. 


V Hedwig Westerburger, Manager of 
Lighting Design at Philips pereo helped 
us with plan revisions that provided an 
interesting and eye-saving variety of Philips 
@ wall, © ceiling, © floor and table 
О pendant and chandelier, and шшш under 
cabinet lights. 
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"Y A Luxo Task Lamp is perfect for reading. 


Its seven mounting options adapt to any 
location, and with a Philips Halogen bulb, 
it provides a bright, high-contrast light. 


Putting The Project 

In A Good Light 

Yet another lesson we learned at the 
end of this project was that the days 
of lighting with ordinary bulbs are 
gone forever. 

Our lighting plan points up the 
difference between ordinary lamps 
and bulbs and the technically sophis- 
ticated lighting available today. In the 
plan, bulbs were carefully matched to 
specific tasks and lighting fixtures, or 
luminaires as professionals call them. 

Where fluorescent-tube luminaires 
were installed—beneath the kitchen 
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wall cabinets, for example—the 
experts at our local lighting supply 
outlet recommended new Softone 
Pastels" Fluorescent tubes from 
Philips. Everyone knows fluorescent 
lighting is energy efficient, but most 
homeowners object to its cold, blue 
glow. Softone Pastels are unlike 
standard "cool white" fluorescent 
tubes, however, because they give off 
a warm, inviting light. 

Philips also offers new 3-Way 
Softone Pastels" in a range of colors 
for incandescent-bulb fixtures. We 
used them in hanging and table 
lamps to accent room colors, and to 
add their own subtle decorator touch. 

Where high-contrast light was 
needed for such tasks as reading, we 
replaced the ordinary screw-in 
incandescent bulbs in our table and 
overhead lamps with HalogenA" 
bulbs from Philips. We also relamped 
our halogen fixtures with Philips 
Halogen Accent" replacement bulbs. 


V Mom uses her new Whirlpool Electric 


in Designer White, as Avis replaces ordinary 
light bulbs with Philips Softone Pastels. 
Edith Wellborn of Waxhaw, NC, hand painted 


V Our Isuzu Rodeo and Pickup helped us 
ee the poe with — colors. 


A Mom got what she always wanted | in this renovation—s country kitchen with modern 
conveniences like a Whirlpool Refrigerator and built-in Microwave/Wall-Oven in Designer White 
Finish. The kitchen floor tiles are from VersaTILE. Windows are Marvin E-Z Tilt Pac replacement 
kits. Tables and chairs were provided by The Froelich Co. Note: Actors portrayed our family 
characters in this remodeling project, and all work was done by tradesmen. 


You Could Win This House 
or $100,000 in Cash, о 
OT an Isuzu -— Winner 


ee eee کے س س‎ ee € 
i Complete this form and depositi it with a participating retailer (oi See official ies оп back). | 
| Grand Prize is the remodeled home featured in this series or $100,000 in cash. First Prize — ! 
! is an Isuzu Rodeo Sport Utility Vehicle. Second Prize is an Isuzu Pickup. Plus many other 
ı valuable prizes. | 
| (Please Print) | 
| NAME 
| ADDRESS сЕ | 
I CITY - STATE ZIP 
| PHONE(__) oo o yo | 
No purchase necessary. See official rules оп back. 
| Sweepstakes ends July 31, 1991. | 
| | 
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IN DURABLE ALUMINUM 


OF ona ec ting Co yit ny 


P.O. Box 1179, Dept. P361 
Moultrie, GA 31776-1179 
Toll Free 1-800-841-8674 
In Canada 514-378-1687 


WHERE TO BUY LISTING 


Look for the products featured in “Home Remodeling Ideas” at the stores listed below. 


MARVIN WINDOWS AND DOORS 


Arizona 
Bisbee • Hodges Glass 


Flagstaff • Bunker Glass 

Flagstaff • Lanny Construction 

Nogales • Foxworth Galbraith Lumber 

Payson * Foxworth Galbraith Lumber 

Prescott * Door & Window Store 

Springerville • Woodland Building 
Center 

Tempe * Marvin Windows of Arizona 

Tucson * Seal Building 

Yuma * Foxworth Galbraith Lumber 


California —— 
Berkeley * Truitt & White Lumber Co. 


Costa Mesa * Sterling Pacific Building 
Materials 

Fremont * Energy Conservers Inc. 

Fresno * Longs Building Specialties 

Healdsburg * Healdsburg Lumber Co. 

Martinez * P. E. Dolan Lumber 

San Diego * Sterling Pacific Building 
Materials 

Santa Rosa * Mead Clark Lumber Co. 
Inc. 

Santa Rosa * Yaeger & Kirk 

Sonoma * Yaeger & Kirk 

Ukiah * Yaeger & Kirk 


Burlington * Burlington Home Center 
Colorado Springs * Crissey Fowler 


Kuhului • Valley Isle Building Supplies 


Shelley * Jolley Building Supply Inc. 


Kansas 
Frankfort • Davenport Lumber 


Hesston * Kropf Lumber Inc. 

Lenexa • Kansas City Millwork 

Manhattan • Hardman Lumber 
Company 

Osborne • Hardman Lumber Company 

Phillipsburg * Hardman Lumber 
Company 


Montana 
Great Falls + Poulsen Inc. 


Nebraska 
Beatrice • Sack Lumber Co. 


Harrison + Herren Brothers True Value 
Kearney * Century Lumber 
Lincoln * Pauley Lumber Co. 


Nevada 
Fallon * Kents Supply Center 


New Mexico ! 
Alamogordo * New Mexico Glass of 
Alamo 
Albuquerque * ABC Door Co. Inc. 
Taos * Rio Grande Ace Hardware 


South Dakota u 
Belle Fourche • Roundup Building 
Center 


ente 
Rapid City * Remodeling Shoppe 
Yankton * Contractors & Builders 


Texas 
Amarillo * Beebe Lumber Co.,Inc. 


Austin * Marvin Windows Planning 
Cen 
Dallas + Marvin Windows Planning 


Center 

Ft. Worth « Marvin Windows Planning 
Center 

Houston * Lone ЭШ он & Door 


Longview * Marvin Windows Planning 
Center 
San Antonio * Home Design Center 


Utah 
Salt Lake City * A Lite Glass & 
Remodeling 


Washington 

Chehalis * Palmer Lumber Co. 

Edmonds * Window & Door Shoppe 

Everett • Goldfinch Brothers 

Kenmore * Knoll Lumber 

Lynden * Lyndale Glass 

Port Townsend * Peninsula Glass 
Company 

Seattle • Greer Lumber 

Sequim * Thomas Building Center 


Project Contributors 

Architecture: 

John Dickerson 

Construction: 

Randy Vaughan, B. E. Vaughan & Son, Inc., 
General Contractor 

Chuck Sova, Project Foreman 

Tim Hooks, Construction 

Landscaping: 

American Society of Landscape Architects 

sherold Hollingsworth, Landscape Planner 

William Wilder, North Carolina Association 
of Nurserymen 

Mark Peters, Piedmont/Carolina Nursery 

Interiors: 

Pat Plaxico, Designer 

Nancy Walker, Design Consultant 

Edith Wellborn, Artist 

Curran Upholstered Furniture 

The Froelich Company 

Luxo Lamp Corporation 

Whirlpool Corporation 

The Wind Rose 

Photos: 

Richard Haggerty Photography, Inc. 

Special thanks to: 

Florence Barakat, Prudential Piedmont 
Triad Properties 

Carrier Corporation 

Climatic Corporation 

City of High Point, NC 


Lumber jako Vancouver • Parr Lumber Duke Power Company 
Colorado Springs * Wallee Brothers Fargo * Cashway Inc. Wenatchee « Community Glass Vann York Isuzu 
Lumber Co. Company Mr. David Hamilton 
Ft. Collins * Collins Cashway Oregon | | — 
La Junta * Taylor Lumber Inc. Newberg * Lumbermens Mr. and Mrs. James Millis 
Waldport * Complete Glass 


OFFICIAL RULES — NO PURCHASE NECESSARY 


1. To enter, handprint your name, address, zip code and phone number on an official 
entry form or plain 3" х 5" paper. Enter as often as you wish, but each entry must be 
deposited in the entry box at participating retailers by July 31, 1991, or mailed 
separately to: 1991 WIN THIS HOUSE SWEEPSTAKES, P. 0. BOX 7049, Melville, NY 
11775-7049. Mailed entries must be received in Melville, NY by July 31, 1991. 


2. Winners will be selected in a random drawing at National Judging Institute, Inc., 

from among all mailed and deposited entries received by August 9, 1991. Drawing 
will be conducted by National Judging Institute, Inc., an depen judging 
organization whose decisions are final on all matters relating lo this sweepstakes. 
Grand Prize consists of the remodeled house featured in the Home 
Mechanix/Popular Science Home Remodeling Ideas Series. (House address: 1316 
Westchester Drive, High Point, NC 27262.) Current appraised retail value of the 
house as of April 9, 1991, is $113, 000. No assurance can be given as to the value of 
the house as of the date the house is awarded. Grand Prize winner may elect to 
receive $100,000 in lieu of house prize. NOTE: Only certain of the renovations 
shown in the Home Mechanix/Popular Science Home Remodeling Ideas Series 
have been made in the prize house. Pool, spa and gazebo are not included. 
Swimming pool shown is not on the premises of the remodeled home. First Prize 
(1): 1991 Isuzu Rodeo Sport Utility Vehicle (approximate manufacturer's suggested 
retail price $12,499). Second Prize (1): 1991 Isuzu Pickup Truck (approximate 
manufacturer's suggested retail price $7,999). Final color and options will be at 


American Isuzu Motors Inc.'s discretion. All prizes will be awarded and winners will 
be notified by mail. Limit one major prize to an individual or household. Prizes are 
nontransferable and no substitutions allowed except as indicated. Taxes, license 
and registration fees, if applicable, are the responsibility of the individual or 
household winners. Grand, First and Second Prize winners will be required to 
execute an affidavit of eligibility and release within 14 days of notification, giving 
TIMES MIRROR MAGAZINES, INC., consent to use their name, portrait, photograph 
or likeness for any and all purposes without further compensation. Other prize 
winners may he required to execute an affidavit of eligibility and release or verify 
addresses. No responsibility is assumed for lost, misdirected, illegible or late 
entries or mail. 


3. This sweepstakes is subject to these official rules and is open to residents of the 
U.S. and Canada, exclusive of the province of Quebec, 18 years of age or older as of 
June 2, 1991, except employees and and families of TIMES MIRROR MAGAZINES, 
INC., its affiliates, subsidiaries, participating advertisers, advertising agencies, National 
Judging Institute, Inc., and Don Jagoda Associates, Inc. Times Mirror Magazines, Inc., 
is the sole sponsor of this sweepstakes. This offer is void wherever prohibited, and 
subject to all federal, state and local laws. 


4. For a list of winners, send a stamped, self-addressed envelope to WIN THIS 
HOUSE WINNERS LIST, P. 0. Box 7063, Melville, NY 11775-7063. 


DESCRIPTIONS AND APPROXIMATE MANUFACTURER'S SUGGESTED RETAIL PRICES OF PRIZES 
The Grand Prize Winner will choose between the Home Mechanix/Popular Science House in High Point, North Carolina (appraised at $113,000) or $100,000 in cash. First Prize, 


Isuzu Rodeo Sport Utility Vehicle ($12,499). Second Prize, Isuzu Pickup ($7,999). 


Other Prizes: (10) American Tool Quick Grip" Bar Clamp ($29.99 ea.) * (2) Black & 
Decker Steamworks* Wallpaper Stripper ($60.00 ea.) * (2) Carhartt Thermal Lined 
water repellent Western Jacket ($51.49 ea.) • (1) Kreepy Krauly® Automatic Cleaning 
System for inground swimming pools ($549.00) • (5) Minwax® sample kit of assorted 
products (8 products, $80.72 per pkg.) * (1) Moultrie #710 New South Mailbox and 
Stand with custom nameplate ($220.00) * (100) Philips Watchman Bulb— Тһе bulb 
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with a built-in back-up light" ($3.99 ea.) * (5) QUIKRETE* cement repair assortment (6 
products, $60.00 per pkg.) * (3) Rust-Oleum* Wood Saver wagon with 2 gals. of 
Wood Saver paint, choice of colors ($100.00 per prize) * (10) Sidewinder #101 3/8" 
Speedwrench ratchet tool ($29.95 ea.) • (3) Skilsaw® #5660 circular saw with 60° 
cutting capability ($223.00 ea.) * (1) VersaTILE® prize of glazed or unglazed ceramic 
tile ($500.00) 


Announcing 


a PRICE BREAKTHROUGH in 
rear-tine tillers! | 


Legendary Performance and Quality at an 
Amazingly Low Cost! 


Now every gardener can enjoy the easy handling, 
life-time quality and all-purpose excellence of a rear-tine, 
powered-wheels TROY-BILT® Tiller...at an affordable 
price! DN 


Тһе TROY-BILT TUFFY pa = že 8 Jc 
prepare seedbeds...cultivate : 
between rows...“power compost" 
organic matter directly into your 
garden soil...in short, do all your 
gardening jobs quickly, effi- 
ciently, and more easily than 

you ever dreamed possible! 


Û Full, No-Time-Limit | . 
Warranty is the best in О Rear tines work the soil 
the industry! thoroughly, chop and 

shred organic matter! 


: Why struggle with a ENN tiller... 
йе when you can operate а A 
Ў S 3h rear-tines TROY-BILT Tiller with: x 


1-800-366-8686 Dept. 3262 
or mal the postage рай! card or coupon 
TODAY! | | 
| TROY-BILT Manufacturing Co. "oem 
| 102nd St. & 9th Ave. 
Troy, N.Y. 12180 


O YES! Please send me FREE details about all the TROY-BILT 
Models, including the amazing TUFFY, plus news about the 
SPECIAL SAVINGS now in effect and the NO-MONEY- 
DOWN “Easy Payment Plan” for qualified customers. 


f Product available i in Canada. ©1991 Garden Way Inc. 
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Ford is reviving the straight-eight 
engine for the Contour concept 


vehicle. That power plant, long 


extinct in cars, is envisioned as an 
essential element in a break- 
through drive-train design that 
the engineers have aptly nick- 


named the T-Drive system. 


By DAN McCOSH 


t first, the idea of installing an in- 
line eight-cylinder engine sideways 
in a passenger car seems as unnatu- 
ral as a python swallowing a garden 
rake. Sitting crossways under the 
hood, the lengthy power plant is an 
unlikely fit, stretching across the en- 
gine bay, overlapping the suspen- 
sion, and intruding on the wheel wells—a cartoon- 
like car, with the engine elements exaggerated 
beyond belief. 

Despite its strange appearance, the sideways 
eight is an essential part of the structural theme 
integrated into the Ford Contour, a four-door 
А sedan, and the Mystique, а six-passenger 
$- van. Both new concept vehicles are the result 
— of a challenge put to Ford's advanced engi- 
neering staff by vice president of design Jack 

Telnack to determine how modern materials, 
' manufacturing technology, and future design 
trends might interact to shape cars in the first 
part of the next century. 
“T call it the M&M look—maximum man, mini- 
mum machine," says Telnack. Also called the cab-for- 
ward approach, this latest design trend has several 
key features: a short, steeply sloping nose that adjoins 
a rakish expanse of windshield, followed up by a large 
passenger compartment that dominates the center of 
the vehicle. 

But while the M&M approach maximizes passenger 
space, it also crowds the engine compartment, particu- 
larly when incorporating sufficient crush space—the 
room needed for structural elements to absorb the en- 
ergy of a frontal impact; hence, Telnack's directive to 
develop a drive train that packages more easily than 
the layouts now commonly used. 

“Most of the front-drive cars today use what we call a 
^U" drive, with the transmission on the end of the 
block, mounted in an east-west direction," says Donald 
Carriere, Ford's director of power trains for the ad- 
vanced engineering and manufacturing staff. “You can 
add cylinders by using a V6 or even a V8, but that 
means that half the engine angles forward, and that 
takes a longer hood to leave enough crush space." 

After considering nearly 30 proposals, Carriere's 


Radical hardware: The 
Ford Contour taps power - 
from the center of its 
sideways-mounted engine 
to package a maximum 
number of cylinders in 
minimum space. 


WESTLIGHT 


group thought of putting a power 
takeoff gear in the center of a trans- 
verse-mounted rear-tilted in-line en- 
gine, which would make room for 
cylinders to be added at the end of the 
block in the space normally taken up 
by the transmission. To transfer pow- 
er from the crossways-mounted en- 
gine to the wheels, a bevel gear was 
slipped in between the center crank- 
shaft throws, enabling the transmis- 
sion and a flywheel to be mounted per- 
pendicular to the engine block—thus 
the nickname “T-Drive.” 

“When we researched it, we found 
several engines with a gear in the 
middle of the crankshaft, but none 
were bevel gears,” Carriere says, which 
led Ford to apply for a patent on the 
concept. The lack of precedent was 
surprising, given the huge number of 
engine layouts that have been tried in 
automobiles through the years. While 
some racing engines have used a cen- 
tral power takeoff to reduce the tor- 
sional loads on the crankshaft (it 


\ 
M, 
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makes the crankshaft work as if it 
were two short, stiff units), the T- 
Drive layout hasn't been used before; 
the machinery capable of making 
large helical bevel gears economically 
was developed only about five years 
ago—the technical breakthrough that 
makes the T-Drive possible. 


Mystique is a mock-up of an in-line 

eight, certainly a novelty for Ford, 
well-known for V8 engines since the fa- 
mous flatheads were introduced in the 
1930s. The T-Drive principle could be 
easily applied to a straight four or six, 
though. “It’s a modular system,” says 
Carriere, noting that cylinders can be 
added or subtracted and the transmis- 
sion altered to various drive-train con- 
figurations with little difficulty. 

As radical as the drive line is in the 
new concept cars, the basic structure 
may be even more significant: a bonded 
interlocking framework of extruded 
aluminum sections that sustains struc- 


T: engine in the Contour and 


The cab-forward proportions of the Contour sedan (left) and Mystique mini- 
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van (right) reflect the compact packaging of their eight-cylinder power trains. 


PHOTOS BY FORD PHOTOGRAPHIC 


The straight-eight engine, out of vogue 
since the 1950s, makes sense once more 
when mounted transversely and mated 


to the T-Drive transmission. 


tural loads and supports a thermoplas- 
tic exterior skin. It's a cousin to the 
steel space frames used in General 
Motors’ Saturn cars and APV mini- 
vans. Using aluminum rather than 
steel helped to solve the GM system's 
two main problems, weight and the 
complexity of assembling more than 
one hundred separate steel stampings 
to make the frame. The Contour/ 
Mystique chassis is actually a space 
frame, in spite of the fact that the large 
members visible in the concept vehi- 
cles resemble an oversize ladder frame. 

Lightweight aluminum has been a 
promising alternative to steel, despite 
its higher cost, but it can be difficult to 
weld in high-volume production. The 


main problem facing Charles Haddad, 


manager of the advanced engineering 
design staff, and his group was assem- 
bling the “T” joints where the alu- 
minum sections met; the high temper- 
ature of welding tended to alter the 
heat-treat condition of the aluminum. 

The answer was to extrude the alu- 
minum in interlocking shapes that 
slide together like a child's set of con- 
struction blocks. In the Contour/ Mys- 
tique chassis, joints designed around the 
interlocking shapes are assembled, then 
fused by injecting epoxy to bond the 
structure. While tests indicate that an 
all-epoxy joint is more reliable than a 
weld, the belt-and-suspenders approach 
of bonding the interlocking joints offers 
an added margin of safety. A crash-re- 
lated failure can be repaired with a riv- 
et, says Haddad. 


An innovative suspension design al- 


so reflects the program's aim to re- ` 


duce the number of components in the 
finished car. Single leaf springs, one 
for each end of the car, stretch across 
the chassis and support the weight of 
the body. Besides performing the 
functions of a spring, each leaf acts as 
an upper suspension arm and an anti- 
roll bar. The design seems so eminent- 
ly logical that it’s surprising it is not 
standard practice—until you realize 
that it is only possible as a front sus- 
pension because of the space freed by 
the innovative T-Drive. 

Even painting the two show cars in- 
volved a radical new idea, Haddad 
says. The deep, glossy finish is actually 
a thin sheet of thermoplastic about the 
thickness of a standard coat of paint. 
The finish coat is first molded to the 
shape of the body panel, then bonded to 
its surface. Unlike conventional spray 


` SIDEWAYS STRAIGHT EIGHT. 
Scie desires diel ык е 
hausts hot radiator air into the wheel wells, 


rather than the engine compartment; the T- 
Drive takes power from a bevel gear on the 


ere o 


painting, the process. does not release 


-solvent fumes into the atmosphere, 


and ‘scrap pieces can be remelted and 
reused. The body panels themselves 
are recyclable thermoplastic, attached 
to the body with industrial-strength 
Velcro that is so tenacious it doesn't 
come apart once it grabs. 


n other areas too, the Contour and 

its minivan sibling explore new ap- 

| proaches to vehicle design. Hot air 
from the radiator is isolated from the 
engine compartment by a ducted cool- 
ing system, helping both to lower en- 
gine temperatures and improve aero- 
dynamics. Twin puller fans exhaust hot 
air to the left and right of the radiator, 
rather than passing it straight back in- 
to the engine bay. Passenger-compart- 
ment cooling is innovative as well, us- 
ing an electrically driven, hermetically 
sealed non-CFC air conditioner that 
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saves 35 pounds over conventional 
units. Space is also saved by integrat- 
ing the brake booster, master cylinder, 
and pedal into a single assembly. Sim- 
ilarly, high-intensity discharge lighting 
occupies little of the body's real estate, 
helping to keep the car small relative 
to its interior volume. 

Could Ford actually build its future 
cars along the lines of the Contour and 
Mystique? Both the drive-train and 
body-assembly research groups say pro- 
duction cars could be developed by the 
late 1990s; fabrication of the initial run- 
ning prototypes is now under way. But 
a commitment to volume production 
would require a costly change of direc- 
tion by Ford, already heavily invested 
in its modular-V6 and -V8 engine pro- 
grams. The final decision will hinge on 
whether the benefits of a T-Drive sys- 
tem and cab-forward layout outweigh 
the cost of bringing them to market. 
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Never before has 
technology played such 
a pivotal role in a 
conflict. It is all the more 


remarkable that so 


much of it was used for 
the first time. Shown 

here is a sampling of the 

most fascinating devices. 


Some are unsung 


heroes, while others are 


already legends. 


Y MARCELLE M. SOVIERO 
p JUDITH ANNE YEAPLE 
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he $106 million Lockheed-built F-117A stealth fighter overcame a reputation tar- 

nished in Panama—when one fighter missed its target—with its key performance | 
in the Persian Gulf war. According to Air Force reports, the angular radar-eluding craft 
hit 31 percent of the targets destroyed at the beginning of the war, including military 
headquarters in Baghdad, underground bunkers, and bridges; however, F-117As 
made up just 2.5 percent of the allied aircraft. All told, one military expert estimates 


the F-117A hit 95 percent of its targets. 


aser-guided missiles and bombs 

have the smarts to find their tar- 
gets—if a laser beam is reflected off 
the target. The riflelike Laser Target 
Designator enabled ground forces to 
aim a laser at a target from a safe loca- 
tion two miles or more away, emitting a 
beam that, Army officials say, even 
penetrates smoke. Made by Hughes 
Aircraft Co., the battery-powered de- 
vice weighs 16": pounds. 


tube built into chemical protection masks 
P allowed soldiers to drink from canteens 
were fitted with a cap similar to an air inflation 
valve. Once the tube is pressed into the valve, 
the valve locks and seals. Price per mask: $120. 


he Multiple Launch Rocket Sys- 


tem (MLRS) let soldiers “shoot 
and scoot —drive to a site, fire the sys- 
tem's rockets, then drive off, all while 
the three-man crew remained in its ar- 
mored cab. The MLRS fires 12 rockets 
in less than a minute, which is enough 
to pepper six football fields with thou- 
sands of grenadelike munitions. An es- 
timated 17,500 rockets were fired at 
Iraqi howitzer and rocket battalions, air 
defense artillery units, and command 
and logistics facilities. 


atriot 


INTERCEPTION 


missiles 
were launched against 

47 Iraqi Scuds, successfully in- 

tercepting 45. Part of the success of the estimated 
$600,000 PAC-2-version Patriot was due to the fuze 
(above), which enables it to destroy the warheads of short- 
range ballistic missiles. The PAC-2, which can be pro- 
grammed in flight, is able to track speedier targets than the 
first-generation PAC-1 using a forward-looking radar 
beam. Contractors accelerated production for Desert 
Storm and began deliveries in September 1990. 
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FROZEN BLOOD 


reezing red blood cells enables 
the military to store blood for up to 
10 years. (Fresh blood lasts only about 
35 days.) Each of the two U.S. naval 
hospital ships deployed carried 2,000 
units of the frozen blood, while addi- 


tional supplies were shipped 8,000 
miles and stored in freezers in Saudi 
Arabia. The technique of freezing red 
blood cells was perfected by the Naval | | 
Blood Research Laboratory in 1988. 


AIR-CREW COOLER 


, ir Force ground crews on the 

— «hot tarmac at desert airfields 
could work longer days once they 
hooked up to a portable cooling sys- 
tem. Airmen wore special vests under 
their protective clothing; the vests, and 
their gas masks, were fed by 1 of the 
10 hoses that blasted cool air from a 
mobile air distribution unit (ADU), a de- 
vice that acts as a large air conditioner. 
By Jan. 15, the airmen had received 
285 ADUs and 12,000 vests at an esti- 
mated cost of $9,200 per ADU and 
$240 per vest. 


were sent to the Persian Gulf. Desert Bars are 
formulated to endure 140-degree-F heat with- 
out melting. The one-ounce, 150-calorie bars 
were such a hit that another 750,000 bars 
were shipped two months later. 
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earful that the desert could be- 


come a giant sand trap for many of 


its vehicles, the military ordered ap- 
proximately 100 miles of Sand Grid 
honeycomb plastic sheeting to stabilize 


fine desert sand. Designed by Presto | 


Products Co. in Appleton, Wis., Sand 
Grid strips make nearly instant roads, 
runways, and helicopter pads, and also 
can be stacked and filled to build 
bunkers. Sand Grid sections ship in 
tight bundles, then expand to 8-by-20- 


foot mats that have 561 sand-confining | 


cells. The polyethylene product, which 
contains carbon black to prevent dam- 
age from ultraviolet light, was devel- 
oped in the late 1970s for military appli- 
cations in sandy conditions. But until 
Operation Desert Storm, Sand Grid 
was used primarily under its commer- 
cial name, Geoweb, for road building, 
retaining walls, and erosion control. 
Pictured above is a test road built last 
August in the Sahara desert for an 
American oil company. 
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THE STUFF TANKS ARE MADE OF 


he M1A1 Abrams is the Army's top-of- 

the-line battle tank, with a 120mm can- 
non and two-layer armor of lightweight com- 
posite materials and steel. Equipped with a 
muscular 1,500-hp turbine engine, the 67- 
ton tank can top 40 mph. Moreover, it can hit 
targets 1" miles away while moving. 

The battle tank's infrared thermal imaging 
system, or TIS, proved especially useful for 
finding Iraqi targets in darkness and through 
smoke from oil-well fires. The TIS detects 
heat emitted by potential targets, then con- 
verts this into a picture for the tank's gunner. 

Iraqi forces planted more than 500,000 


land mines throughout Kuwait during the ' 


war. The 7,000-pound mine-clearing plow 
attached to the M1A1 has prongs that ex- 
tend to clear a path two tanks wide. 


The inside of the M1A1 is more crowded | 


than cozy. During Operation Desert Storm, 


tank crews received 800 hammocklike de- | 


vices that hooked onto the tank's interior 


walls with straps and bolts, enabling the | 


crew to take turns resting. Each sleep-sys- 


tem kit provided two hammocks. Price per | 


kit: $500. 


Just how tough is the М1А1? Of nearly | 


2,000 deployed in Desert Storm, four were 
disabled, four were damaged but repairable, 
and none were destroyed. No crew mem- 
bers were killed. 


Ib» vided by a laser beam reflected off a target, the 
air-to-ground Hellfire missile was used against | 
infini айай ийй, r ийил н bs ЫМ Ий, 

although the final tally may be closer to 5,000. The price of each 100-pound missile: $25,500. 


| destroyed Iraqi radar systems that direct 
weapons. While the exact number 

used isn’t known, about 

2,000 HARMs have 

been requested in 

a congressional 

bill to replenish 


military stockpiles. 


emotely Piloted Vehicles (RPVs) 

. flew 1,559 hours in 523 separate 
flights during the Persian Gulf war. 
The Pioneer RPV, with a wingspan of 
16.9 feet, can fly for nearly six hours, 
relaying information from its tiny video 
camera. Battleships used the informa- 
tion to hit targets more precisely. In a 
bizarre first, a group of Iraqi soldiers 
tried to surrender to an RPV as it cir- 
cled overhead. 


"he U.S. Army Materials Technol- 
ogy Laboratory and Sunrez Corp. 

of El Cajon, Calif., developed a repair kit 
with a resin that bonds to a damaged 
vehicle’s surface and cures in ultraviolet 


light. A hand-held UV light permits re- 
pairs inside vehicles. One thousand 
patch kits and about 7,000 cans of putty 
were shipped to the Persian Gulf for ap- 
proximately $40 per kit. The kit will soon 
` be commercially available. 
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МЛ" than 600 chemical-agent 
monitors, plus another 500 
that were borrowed from the Canadian 
army, were shipped to the Gulf. These 
devices detect and measure nerve and 
blister agents by sensing molecular ions 
of specific mobilities. Though chemical 
weapons were never deployed during 
the war, the devices were largely used 
to inspect personnel, equipment, vehi- 
cles, or terrain after decontamination 
operations. The degree of contamina- 
tion, rated on a scale from one to eight, 
is shown on the units LED bar-graph 
display in less than one minute. 


4 
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he $1.35 million computer-guided 
f Tomahawk missile carried 1,000- 
pound warheads to within a few feet of 
its targets. In the opening naval salvo 
on Jan. 17, fifty-one out of fifty-two 
Tomahawks fired hit their targets. In all, 
at least 14 ships, ranging from battle- 
ships to submarines, launched an esti- 
mated 290 Tomahawks. On Jan. 19, 
the first Tomahawk fired in combat from 
a submarine was launched by the Los 
Angeles-class attack-sub Louisville 
while submerged in the Red Sea. 


he jack-of-all-trades of Desert Storm, High 
Mobility Multipurpose Wheeled Vehicles, or 

‚| “humvees,” served as cargo and troop carriers, ambu- 
», lances, TOW missile trucks, and communications 
Е B JP Е a З | equipment transporters. With four-wheel drive 
a до а р | E lı. and a 150-hp engine, the vehicle can climb 
———'! ; wt ) 2. 60-degree inclines. And if a tire is punc- 
tured, magnesium doughnuts built in- 
to its tires let the truck travel another 

| 30 miles before the tire needs to be 
changed. The hood of one humvee 
served another purpose: a make- 
shift table for President Bush's 
Thanksgiving dinner. The vehicle 
is made by LTV Missiles and Elec- 
tronics Group in South Bend, Ind. 


US. NAVY 


THE GOD'S EYE VIEW _ 


lying well behind the front line, the Joint Surveillance Target Attack Radar System (Joint 

STARS) aircraft provided an omniscient view of enemy ground movements. Two over- 
hauled Boeing 707 jets equipped with phased-array radar antennae sensitive enough to 
spot a single vehicle could instantly relay information to ground-based receivers. The aircraft 
were so fresh out of the factory that the contractor and military personnel canceled their hol- 
iday vacations to get the aircraft ready by Jan. 11; with the war over, testing of the system will 
now resume. Credited with helping to find Iraqi mobile Scud-missile launchers, the system 
prompted one official to say, "Moving targets didn't stay moving very long once detected.’ 


MINE-CLEARING SNAKE 
= ight Hellfire-armed Apache heli- | | 


copters conducted the first strike | А s they stormed through Kuwait, 
against Iraqi military targets on Jan. 17, | | | allied forces jettisoned hoses 
when at least 15 missiles destroyed | packed with plastic explosives across 
two early-warning radar sites in west- | mine fields to trigger the mines and cre- 
ern Iraq. Made by McDonnell Douglas ate safe trails. The British-made Giant 
Helicopter Co., the $10 million Apache | | ت‎ 2 Viper clears a path 24 feet wide and 604 
surpassed Its combat-readiness re- | ] oe ےچ‎ T m feet long. When a hose is launched from 
quirement of 75 percent during the war, | : : a trailer, three parachutes open at its tail 
despite its reputation for needing exten- eit end to straighten its course and detonate 
sive daily maintenance. IE i the charge. 


А or search-and-rescue and other covert op- 
| erations, Marines and Navy Seals cruised 
across rough desert terrain in Fast Attack 
Vehicles. With a top speed of 80 mph, plus in- 
frared lights for night-vision systems, the 
California-made dune buggies were nicknamed 
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ЧЫЎ and Marines 60 fast-moving 

Fox M93 vehicles to detect nuclear | 

and chemical contaminants on the COMPUTER AID 

spot. The crew uses rubber gloves 

to gather samples from inside the 
17.9-ton armored vehicle. A vacuum | 
hose takes air samples, while two silicon | 

wheels follow the Fox, gathering soil sam- 
ples as the vehicle travels. 


UNSTOPPABLE FAX round troops carried 12-pound 
magnesium-encased Grid- 

ble to operate in searing heat, case 1530 computers mainly for com- 

sandstorms, and rain, 125 Tactical munications to the front lines via mo- 
Digital Facsimile machines transmitted | | dem and satellite. Soldiers used 
high-resolution images of reconnais- | | Spreadsheet programs to track sup- 
sance photography and maps for mission plies and word-processing programs to 
planning. The devices run on nearly any write memos. The computers also 
power source and simultaneously send helped reduce programming time for 
and receive material over “secure” radio the AV-88 Harrier Il jet attack aircraft 
frequencies and commercial phone lines. that provided critical air support for 
But at $76,000 a copy, they aren't cheap. U.S. Marine operations. Pilots used the 
lap-top to program mission data into 
computers onboard the jets. This 
helped pilots get the vertical-takeoff 
Harriers into the air faster, thus saving 
fuel and time. Before the computers 
were introduced, pilots plotted their 
missions on notebooks they flipped 
through while flying. 


NIGHT IS DAY 


laced with miles of featureless desert, the 

| military ordered approximately 10,000 
global positioning satellite (GPS) receivers 
from two California manufacturers, Trimble 
Navigation and Magellan Systems Corp. The 
TT , sent from the government's 
| $10 billion Navstar Global 
Positioning System satel- 
| lites. Accurate to within 
82 feet, some devices 
also let ground forces 


round forces and pilots relied on battery-powered night-vision sys- 
tems to see in the dark. These systems use a sensitive gallium ar- 
senide photocathode to detect photons, then amplify the brightness of this 


image more than 25,000 times for a vivid phosphorescent view. Ground input an estimated 
forces strapped on a monocular version that provides a 40-degree field of distance to the Iraqi 
view and weighs 1'2 pounds. Pilots were equipped with the binocular targets, then calcu- 
Aviator's Night Vision Imaging System (ANVIS), which is so sensitive that —— late th nu 
they could fly at light levels as low as "overcast starlight." The device is held "WC е ve сооту 
a few inches away from the user’s face, enabling the pilot to read maps and EN c position for allied 
the instrument-panel gauges. This ANVIS version, made by Intevac EO aerial ottackers. 


Sensors, costs approximately $12,000. 


THE SECOND 
COMING OF 
THE DIGITAL 
CASSETTE 


Soon you'll have a choice of tape 
formats offering sound as good as 
compact discs. But unlike digital-audio- 
tape players, digital-compact-cassette 
decks will play your old tapes too. 


By DAWN STOVER 


he average American household has three cas- 
sette players and a library of about 60 tapes, 
according to Philips Consumer Electronics Co., 
which introduced the standard compact cas- 
sette in 1963. Audio stored on these cassettes 
clearly sounds inferior to that from compact 
discs (CDs), introduced by Philips in 1982. Yet 
many owners of CD players use their machines 
to make tape recordings of compact discs. Why? Because 
Americans like to take their music with them. 
Music from CDs sounds great, but the silvery discs are 
perceived as delicate—not something you'd stash in your 
| glove compartment or take to the beach. Cassettes, on the 
| other hand, are seen as rugged. So tape remains the audio 
format of choice for car and portable stereos. 
| “A product that is so popular cannot be totally wrong,” 
says Wim Wielens, managing director of Philips’ audio di- 
vision, based in the Netherlands. For a time, he and oth- 
| ers at Philips thought that digital audio tape (DAT) would 
replace the analog cassette [“Finally! DAT for Your 
Home,” Nov. '90]. Like CDs, DATs deliver precise repro- 
ductions of music because sounds are encoded the way a 
computer encodes data—as a series of ones and zeros. But 
Wielens and others now predict that most people will nev- 
er buy DAT players. Few prerecorded digital tapes are 
available, and the machines can’t play analog cassettes, 
which are larger in size than DATs. 
Philips decided that the best way to get consumers to 
buy digital tape players would be to build one that would 
also play analog cassettes. That meant the company had 
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to develop a digital tape the same size as standard analog 
cassettes. Philips unveiled its new tape in January, call- 
ing it the digital compact cassette (DCC). 

The first home DCC recorders will be available in about 
a year, Philips estimates. Automotive and portable play- 
ers will appear 6 to 12 months after the home decks. 

Philips is developing DCC in partnership with “a big 
Japanese hardware manufacturer," according to Wielens. 
The anonymous manufacturer, reputed to be the Mat- 
sushita Electric Industrial Co., will be a co-licensor of 
DCC. “We intend to offer DCC manufacturing licenses to 
all the interested hardware and software companies, just 
as we did with the compact disc," says Wielens. (Philips 
and Sony Corp. are co-licensors of CD technology.) 

The first DCC licensee is Tandy Corp. of Fort Worth, 
Texas, the largest U.S. consumer electronics manufactur- 
er. Tandy will produce both the players and the tapes. The 
company has apparently postponed THOR, the recordable 
compact disc technology it had planned to introduce by 
1990 [“Coming: CD recorder,” July '88]. 

Philips is playing down the possibility of direct competi- 
tion between DCC and DAT, which could erupt into an au- 
dio version of the bitter war between the VHS and Beta 
videotape formats. DAT will be a “niche” product, claims 
Guy J. Demuynck, vice president of audio marketing at 
Philips’ American subsidiary. “In fact, DAT may very well 
become the digital equivalent of the reel-to-reel tape 
recorder of the 1970s, serving that top segment of the 
market." But the price difference between DAT and DCC 
may vanish by the time the latter reaches store shelves: 
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The digital compact cassette, or DCC (left), is the same size as a standard 
analog cassette (center). Both are larger than a digital audio tape (right). 
The DCC's sliding steel cover protects the drive spindles and tape. 


The first DCC decks will cost about $650; list prices for 
DAT decks have already fallen to $799. Demuynck says 
the cassettes themselves will be cheaper than DATs and 
CDs, but more expensive than analog cassettes. 

A DCC holds 90 minutes of music—enough to record 
one CD, but 30 minutes shorter than a DAT. The front 
side of the cassette has no holes, permitting album-cover 
graphics. The edge and back have a sliding cover, similar 
to those on 3.5-inch computer disks, that keeps out dust 
and moves aside when you load the tape. Each DCC 
comes in a box with a pamphlet, but the box isn't really 
necessary because the flat-surfaced cassette is stackable. 

Prototype cassettes demonstrated in January used 
chrome tape supplied by BASF Corp. “It’s similar to the 
tape we use in VCRs,” says Demuynck. “What is really 
different is how the information is put on the tape.” 

To squeeze a digital recording onto the same length of 
tape as an analog recording, which needs far less signal 
space, Philips relies on multiple recording tracks and a 
coding method called Precision Adaptive Sub-band Cod- 
ing, or PASC. A spinoff of the coding system developed for 
digital radio transmissions [^Now It's Digital FM Radio,” 
Nov. '90], PASC works on the premise that many sounds 
are imperceptible to the human ear. 

Some sounds, for example, are below the threshold of 
hearing and can never be heard. Others can only be heard 
under certain circumstances. Loud sounds tend to mask 
soft sounds in their vicinity: You can hear a whisper in a 
quiet room, but not on a crowded street. PASC analyzes 
the sound patterns in each musical passage and then dis- 
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The magnetically sensitive side of a DCC tape is divided into 
two sectors—forward and reverse. Each sector has eight music- 
encoded tracks; an auxiliary track carries control and display in- 
formation. An analog tape has only two tracks per sector. The 
DCC "combihead" can play both digital and analog tapes. Nine 
tiny heads on one half of the combihead read digital tracks; two 
larger heads on the other half read analog tracks. The combi- 
head rotates to switch between sectors and tape types.—D. S. 


cards data that would be wasted on the reproduction of in- 
audible sounds. That frees up space for more-precise cod- 
ing of the audible sounds. 

PASC eliminates about three-fourths of the information 
that would be encoded on a CD or DAT, but the sound 
quality is just as good, Philips contends. The company has 
invited groups of audio specialists—known as “golden 
ears’ —to participate in listening tests to support its con- 
tention. “You can’t tell the difference against a CD,” 
claims DCC project manager Gerry Wirtz. 

Each DCC player has a “combihead” that can play or 
record digital tracks, or play the analog tracks of standard 
cassettes. (There is no provision for analog recording.) 

The DCC technology will allow recording companies to 
duplicate tapes at 64 times the normal playing speed. 
This will make the production process cheaper than for 
DATs, which can’t be copied at high speed. A few record- 
ing companies have expressed support for DCC, but have 
said they plan to seek royalties on blank cassettes to com- 
pensate music copyright owners for losses attributed to 
home taping. The DCC standard will require a serial-copy 
management chip to be installed in each DCC machine. 
The chip allows the machine to record a copy of a CD, but, 
prevents it from being used to make a copy of the copy. 
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Concrete masonry sheds its cinder-block past with 
unusual new shapes that make construction faster, 
cheaper, and more durable. 


By JUDITH ANNE YEAPLE 


orge Pardo is out to prove that some of the tough- 
est problems in the building industry can be re- 
solved with an age-old medium: concrete masonry. 
Pardo, an architect and director of the product 
development and research division of the Nation- 
al Concrete Masonry Association (NCMA) in 
Herndon, Va., is the designer of the Lifestyle 
2000 Home, a laboratory-cum-house of clever new 
block systems that are intended to be durable, inexpen- 
sive, timesaving, and energy efficient. 

The Lifestyle 2000 house is the third in a series of houses 
conceived to explore innovative building techniques at the 
National Association of Home Builders’ (NAHB) research 
park in Bowie, Md. The result of a collaboration between 
the NAHB Research Center in Upper Marlboro, Md., and 
the NCMA, the 2,300-square-foot house will introduce new 
block systems to both home builders and the general public 
and provide a working model for scientists to evaluate and 
compare side-by-side with conventional systems. The house 
should be completed by the end of this summer. 

Part of the goal, Pardo says, is to demonstrate that con- 
crete masonry extends beyond those ubiquitous cinder 
blocks. “When I first came to this industry eight years 
ago,” he admits, “I wondered how I could make blocks 
more innovative. To my surprise, I soon had a list of pro- 
jects to last me the next twenty years.” 

When completed, Lifestyle 2000 will be composed of 
enough kinds of blocks to build a house from basement to 
gable: blocks that interlock for instant foundations; form 
complete, finished basements; create fireproof flooring be- 
tween stories; slip between wall studs to trap and hold 
heat; form an easy-to-access grid for electrical cables and 
plumbing; and tile the roof. 

“These products are designed to compensate for the 
skill level of the person putting them together,” Pardo 
says. “They should offer a fail-safe, high-performance sys- 
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and thermal performance.” time to cure, precast Footer Blocks fit together to form an instant 


Trimming construction time is one objective the Life- ndation 
style 2000 house is expected to meet from the outset. Part | — стаси s ag viet nue vw 
of the foundation, for example, will employ easy-to-as- - = iens as. ; 


semble Footer Blocks [^Fast Foundations," May '87]. The 
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lation. Each blocks three sections—exterior, middle, and interior—ure joined by a concrete bridge. 


‚ | 
When ordinary cinder blocks are designed with horizontal and vertical 
passageways, they form a gridlike system through which to thread — 
plumbing and electrical lines. Biaxial blocks have circular plugs in the, '-. ef 
side walls to provide access points. 


Arched blocks and reinforced-masonry joists create a fireproof, noise- 
dampening concrete flooring system that two people can build without 
heavy . The lower floor’s ceiling can display the underside of 
the blocks or be covered with drywall for a traditional look. 
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“As we build tighter houses, the quality of the interior air deterio- 
rates,” explains Jorge Pardo, designer of the Lifestyle 2000 
Home. “But this house will have an efficient way to provide 
clean, fresh air to the interior of the house without losing energy.” 

His scheme encompasses a masonry-lined multiple air shaft, 
running from below the basement floor through the house to 
the rooftop, that consolidates all stale and fresh air systems. 
Stale air—including exhaust from the furnace, water heater, 
and gas fireplace as well as radon entering from beneath the 
basement—travels up and out of the house, warming blocks 
as it passes. Those blocks then move heat through to their oth- 
er side—and the fresh air shaft —warming incoming air. 

"The system is expected to work passively,” adds Pardo. 
In winter, the exhaust air is warmer than the outside air, so 
it rises out of the house. Cold fresh air tends to sink, so it 
enters the house. In summer, Pardo's design compensates 
for outside heat by creating a drop in pressure within the 
house to pull warm fresh air inside. How? For the south 
wall, Pardo has designed a solar collecting area, made with 
black-painted concrete blocks and covered with a large 
pane of glass. During the warm season, relatively cool, in- 
side air will enter the space between the glass and blocks, 
absorb heat, then rise to a vent leading out of the house. 
"The hotter this air becomes," he explains, "the more air will 
be sucked out of the house. This creates the negative pres- 
sure needed to run the chimney system." 

Also figured into the system is a separate shaft that links the 
basement and upper floors to disrupt the naturally forming tem- 
perature layers you find in any house. When the air-tempera- 
ture difference between the upper and lower regions of the 
house becomes too great, a temperature-controlled fan clicks 
on, driving the warmer air back down to the basement floor. 
The effect, claims Pardo, is an evenly heated house. 

Pardo believes the savings in heating and cooling will be sig- 
nificant. "If you compare this with a conventional house, it 
should offer about thirty percent savings," he estimates. "Com- 
pared with a well-insulated, tight house, energy savings might 
amount to about fifteen percent."—4J. A. Y. 
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system consists of two types of blocks, four-by-eight-by- 
sixteen-inch stretchers and eight-inch-square corner 
units, that are notched to fit together snugly. The blocks 
are simply laid out on solid soil, then topped with strips 
of wire that reinforce them against any horizontal forces. 
The result is a sturdy foundation that meets most build- 
ing codes, but can be set up in half the time it takes to 
pour and cure a conventional foundation. 

Constructing the basement walls will be a quick job 
too. Here the plans call for Formwall, a system using 
blocks made of two thin, preformed concrete slabs that 
are held apart by wire braces and stacked without mor- 
tar. The exterior slab is pretreated for moisture proofing, 
while the interior slab has an attractive, finished look. 
“As you assemble the blocks,” says Pardo, “you can insert 
rigid insulation boards between the wires. Once you 
reach the top of the wall, you can fill the cavity with con- 
crete or sand. And that's it; you've built an insulated 
basement wall that already looks great on the inside and 
is waterproof on the outside." 

Another product, Biaxial blocks, should shave construc- 
tion time by creating a system that's more accessible than 
conventional masonry. Unlike cinder blocks, Biaxial 
blocks have conduits that run horizontally as well as ver- 


tically. The benefit: Plumbing and electrical wiring can be 


threaded through these cavities. Circular holes in the 
sides provide access points wherever needed and can be 
fitted with electrical outlets or other fixtures or sealed 
with precast plugs. 

"The idea of Biaxial blocks is flexibility," explains Pardo. 
“One of the major problems with construction is trade co- 
ordination—the carpenter having to work with the elec- 
trician, the plumber, and the mason. Ideally, the trades 
work independently and incorporate their systems into 
the house without interacting with or damaging the other 
trades' work. 

"The Biaxial block allows each worker to reach the in- 
side of the wall quickly just by knocking out particular 
openings on this modular grid wall," he adds. And be- 
cause the wall cavities can be reopened years later, the 
house can be updated easily with new versions of 
"smart" home-automation wiring systems, which coordi- 
nate a house's appliances, security systems, and other 
electrical equipment [“The World's Smartest Houses," 
Sept. '90]. 


properties of concrete masonry: noise dampening, 

fireproofing, and heat absorption. “It’s appalling that 
the United States has the worst record for fire losses in 
the industrialized world,” says Pardo. “And most of it is 
due to the fact that fires spread readily through wood 
floors, engulfing whole houses in minutes.” That was the 
main motivation for designing Spanblock, a residential 
masonry floor system, although preliminary research indi- 
cates it alleviates other problems—such as squeaky 
floors—and provides soundproofing and waterproofing be- 
tween floors. 

The arched blocks slip into place on specially designed 
reinforced-masonry joists. Once they are assembled, a 
grout pump is used to seal the joints. "We've tested the 
system for up to twenty-foot spans,” Pardo says, “and 
we’re working on a twenty-four-foot span now, which 
should cover most residential applications.” 

The house should get a boost in heating and cooling ef- 
ficiency because Pardo has selectively designated interior 
partitions as thermal sinks using Heatsoak blocks. 
Slipped between wall studs, these solid three-inch-thick 
blocks play off heat-producing mechanical sources, such 
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rain forests. To get ay 
closer look at them, 
scientists are con- 


structing tramways, 
cranes, and balloon- 
borne rafts. | 
By ROBERT GANNON _ 


* 
a" c 


LII aybe there's life out there among the 
stars," Don Perry is saying, “but we 
really don't know. What we do know 
is that this, right here—close 
enough that you can reach out and 
handle it—is the most diverse selec- 
tion of life in the only universe we 
know. This is the premier life li- 

brary. We've got to read it before it's too late." 

What we are doing is dangling high up in the canopy of 
the Costa Rican rain forest. And what Perry is saying is a 
litany heard from biologists the world over: The tropical 
rain forest—covering only seven percent of Earth's land 
area, but home to the majority of its plant and animal 
species—is disappearing at a rate so fast that human be- 
ings can't even compile a record of 
what's being lost. The losses could ul- 
timately include as many as 50 mil- 
lion insect species; plants that could 
be used to make new foods, med- 
icines, and chemical products; and an 
ecosystem that plays a vital role in 
global atmospheric cycles. 

Perry reaches out to pluck a dried 
fruit from a nearby tree. He tosses it 
to me. I miss. It drops, disappearing 
quickly into the leaves. Nearly three 
seconds later—it seems interminable 
—we hear it thump on the forest floor, 
13 stories, some 130 feet, below. 

Perry—lanky, with deep eyes and 
curly hair the color of oak bark—is a 
biologist specializing in the astonish- 
ingly complicated ecosystem at the 
roof of the jungle. And he is more. 
He’s a promoter, a salesman, a gadfly. 
He's a loose cannon in the tidy world 
of biological science. He’s rough and 
caustic and irritating, and he makes 
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The two of us are up there now, spread-legged on a grille 
floor in an open gondola the size of a desk joggling from a 
steel cable strung between two almendro trees 800 feet 
apart. We're on Perry's "Automated Web," an aerial 
tramway that can either run forward and back or haul it- 
self up and down at a passenger's whim. 

From it you can examine a two-dimensional vertical slice 
of the rain forest, from the ground to the upper canopy, in 
detail with little exertion. And you can go back to the same 
place again and again without having to climb up every day 
or live in a hammock. 

Perry's tram and other new equipment designed to visit 
the jungle roof with ease constitute a major step for rain- 
forest biologists. Such technology promises to open the jun- 
gle to research the same way scuba gear opened the oceans. 
“If biologists had discovered a whole 
new continent," says Chris M. Wille of 
the Tropical Conservation Newsbu- 
reau in San José, Costa Rica, “we 
would not find as many new species 
as in the opening of the canopy." 

A decade or two ago, though, al- 
most nobody cared much about the 
canopy. The few who did spent most 
of their time on the ground, eyes 
pressed to binoculars. But that was 
before the world discovered the rain 
forest—or rather, discovered that 
huge sections of it are missing. 

The rain forest is shrinking be- 
cause as underdeveloped nations de- 
velop, they cannibalize their natural 
resources. Lumbering operations be- 
come large and efficient. Enormous 
hydroelectric projects turn jungles 
into inland seas. And dirt-poor farm- 
ers, pushed by an out-of-control 
birthrate, clear the edges of the rain 
forests for crops and cattle; then, a 
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his colleagues draw іп deep breaths  , — MACC few years later—the fragile tropical 
and crinkle foreheads. Don — ym travels along a cable, lifting him ор exhausted—they slash and burn 
But mostly, perhaps, he's the fore- 130 feet into the Costa Rican canopy. their way deeper. 


most advocate of getting up there. 
Let him show you two ways to explore the canopy: 
Halfway up the side of a ravine—bark and dirt and in- 
sects dropping on his shirt and down his neck—Perry 
threads a 15-pound-tensile-strength monofilament fish line 
through the tail of an arrow. He fits the shaft to a crossbow, 
` then leans back and sights upward, selecting; he knows 
that less than half of the huge trees around us are strong 
enough to trust. “I’ve used this bow in Borneo,” he says, 
spotting a piece of sky through a break in the canopy. 
"Trees there are 200 feet tall, and this gets up there easily." 
With a whump, the arrow speeds upward. "Damn. Wrong 
branch," he mutters. "That one doesn't look so good. Maybe 
rotten. Well, what the hell. I'll go anyway.” He finds the ar- 
row, ties a braided nylon cord to the trailing filament, then 
pulls the cord up and follows it with a rock-climbing rope. 
To this he attaches a pair of jumar ascenders—clamps that 
grab tight—and sitting on a macramé cradle, he crawls 
-heavenward like a six-foot-four inchworm, first scrunching 
together, then stretching out. Soon he's dangling one hun- 
dred feet up, hanging onto the barrel-size branch, figuring 
out how to pull his sinewy 43-year-old body up on top of it 
and wondering if he'll accidentally place his hand on a scor- 
pion or eyelash viper or wasp nest. 
That's one way to get up there. It's exhausting, danger- 
ous, and, depending on the climber, terrifying. 
Here's a better way: Step onto a platform, hold tight to 
the rail, and simply be swept up to the treetops. 


The rain forests are disappearing 
quickly, and the pace is picking up. Every year an area the 
size of Indiana is destroyed. "Within thirty years," says 
Peter Raven, director of the Missouri Botanical Garden in 
St. Louis, "all of the rain forest except for blocks in Brazil, 
the Congo basin, and the northern edge of South America 
will have been reduced to patches and fragments." 

The consequences? Nobody is certain, but what scientists 
do foresee is dismaying. Reducing the rain forest—what 
some have called the lungs of Earth—not only cuts down on 
the exchange of carbon dioxide for oxygen, but burning it 
also releases carbon dioxide, magnifying global warming. 
Further, rain-forest destruction could radically change the 
distribution of rainfall. Either one might lead to drastically 
altered climates all over the world. 

“And look at all this life, most of it unstudied,” says Perry 
as he sweeps his arm in a half circle. "This has been here 
for sixty-five million years, more or less undisturbed. Who 
gave us the right to destroy it?” 

Back in graduate school, in the early 1970s, Perry had 
few of these thoughts. He was studying cellular chemistry 
at California State University at Northridge, and he ex- 
pected to spend his life in a laboratory. But the idea of run- 
ning repetitious procedures under some corporate or aca- 
demic thumb became increasingly depressing. 

Suddenly one spring day in 1973, everything changed. A 
hang-gliding friend, John Williams, landed in the top of a 
30-foot pine tree. Perry climbed up to retrieve the glider, 
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Treasures of the rain forest (left to right): A caterpillar that 
mimics a parrot snake, a rare canopy lizard, and a colorful 
pea flower. Epiphytes—plants that grow on top of other 
plants—and many other denizens of the rain forest spend 
their entire lives without touching the ground. 
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sun’s light penetrates through the foliage to the forest floor. 


and he was home. “It was a change of perspective,” he 
says. “An awakening. Deja vu.” He felt, in short, that he 
belonged there. 

“I read a little bit about the canopy, and I simply decided 
to go to the tropics and climb jungle trees,” he recalls. 
“What intrigued me was that there would be snakes and 
lizards and ants and wasps and a whole community of life 
up there in the trees.” He set out for Costa Rica to work on 
his biology doctorate, and up in the canopy’s intricately 
woven tangle of vines and branches he found that commu- 
nity of life he sought. He found amphibians and earth- 
worms that would never touch the ground. He found, in 
this extraterrestrial world one hundred feet above the for- 
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Perry's tram allows him to explore a vertical slice of the rain forest. The tram moves 
along a cable strung between trees. At any point, it can be lowered or raised to a differ- 
ent layer of the tropical forest. Each layer has distinctive species of plants and animals. 
Most species live in the canopy, the uppermost layer. Only about two percent of the 


PHOTOS BY DON PERRY 


est floor, aliens in the form of birds and 
plants and beetles that were unrecorded in 
the papers of science. 

To get up there, he developed his crossbow 
technique. Other canopy experts were ham- 
mering spikes into trees to climb them like 
rock faces, or shinnying up with climbing 
belts like telephone linemen. But most trunks 
are sheathed in vines and moss, hiding crea- 
tures that sting and bite. "I don't know where 
I got the crossbow idea,” says Perry, “maybe 
from the British, who used to shoot lines with 


a gun from one ship to another.” 
0 help of his California friend Williams, 
now a specialist in mechanical design 
—Perry developed a method of horizontal 
travel, a system of pulleys and ropes strung 
between trees 100 feet apart. As he pulled 
himself along on them, harnessed and bob- 
bling, he explored branch ends and treetops 
never before accessible to researchers. 

Perry thought it was great, but most other 
biologists didn’t. Too dangerous, too much 
trouble. “Here I was trying to bring tropical 
biologists up to the modern age of science,” 
Perry says, typically undiplomatic. “Most 
were using the leftover tools of a bygone 
age—field glasses, a notebook, a pencil. 
That’s how they thought they could conduct 
canopy research.” 

Perry wasn't completely satisfied with his 
harness-and-pulley system, which required a 
canopy biologist to be a superb athlete also. 
He called Williams, and over the next few 
years—working mainly by phone, in Williams’ 
kitchen, and in a variety of Costa Rican restaurants —the 
two came up with a design for the Automated Web. 

It was then, at just the right time, that Perry met Amos 
Bien, an American biologist who, with friends, had ac- 
quired 3,300 acres of lush and picturesque rain forest in the 
Costa Rican mountains. Bien and his nonprofit organiza- 
tion were building Rara Avis, a rustic resort for eco- 
tourists—conservation-minded visitors who enjoy a combi- 
nation of vacation and education. “This is the prototype 
private project—trying to save the rain forest by making it 
profitable,” says Bien. “We’re trying to eliminate the incen- 
tive to cut it down.” 

Bien offered Perry a spot to erect his rig. The tram would 


ver the next couple of years—with the 
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traverse a 140-foot-deep gorge, passing through the canopy 
and providing breathtaking views of roaring cataracts and 
a 180-foot waterfall. It would be a demonstration model to 
determine the practicality of the concept. 

The system today uses a 10-horsepower gasoline engine, 
located in a little shack next to one of the support trees, to 
run two hydraulic winches. One pulls a cable to lift the 
platform, while the other shunts it back and forth along the 
800-foot 36,000-pound-tensile-strength stainless-steel sup- 
port cable. The pumps produce a little more than 2,000 
pounds per square inch, which equates to a lift of about 700 
pounds—two people and the 350-pound platform. 

When Perry wants to move he adjusts the joy stick on an 
$80 model-airplane control unit to signal solenoids that 
open hydraulic valves. 


some peculiar safeguards. The cables are attached not to 

the top of the support trees, for instance, but are threaded 
through pulleys there, then stretched down to counterweights 
(five-foot sections of old tree trunks) near the ground. Tree- 
tops sway in the wind and could snap the cables with ease. 

The biggest problem now is that the engine is on continu- 
ously, threatening to run out of gas, stranding Perry in 
space. That’s why he always carries a climbing rope. Twice 
he’s had to rappel 100 feet to the forest floor. 

Except for the radio-control aspect, the whole system is 
based on a turn-of-the-century method for unloading hay 
bales. “Isn’t that absurd?” Perry asks. “Here is the most ad- 
vanced tool for canopy study in the known universe, and it’s 
based on an invention of a century ago. Incredible.” 

Around the world, meanwhile, other canopy systems are 


! ts a simple system, but because of its location it requires 


Amazon tributary. It's dawn; the air is still. The predomi- 
nant sound is the sigh of billions of water drops from the 
weeping canopy. Squinting up into the tangled web of lower 
vegetation, Erwin selects a particularly lush branch, then 
carefully places a dozen square nylon funnels, each about a 
foot across, under it. At the bottom of each funnel is a bottle 
of preservative. 

A half hour later, he has shot a line over a higher branch, 
hauled up a commercial fogging machine, and is now twist- 
ing guide ropes, aiming it. Its spray pattern has already 
been adjusted. He triggers it on, and a white smoke 
swooshes from the nozzle, enveloping the branch. The fog 
contains five-micron droplets of synthetic pyrethroid insec- 
ticide (the analog of an extract of chrysanthemum) spiked 
with a knock-down agent, and its effects are immediate and 
dramatic. Insects from that branch, and from there alone, 
rain into the bottles. 

"The beauty of this technique," says Erwin, “is that you 
can get samples from only a specific area, and after a fog- 
ging, there's nothing, I mean nothing, left. Even insects in 
big tank bromeliads [water-catching plants] climb out and 
fall down. It makes them kind of spaz out, jerking and 
jumping, falling to lower leaves, kicking themselves off, 
falling down until they're in the funnel." 

By climbing support ropes, Erwin can also fog entire 
trees at a time. And that technique, in the early 1980s, led 
to a finding that immortalized his name in the annals of bi- 
ology. Before then, entomologists calculated that the world 
held a total of perhaps five million species of insects. After 
carefully measuring all the insects in selected tropical ar- 
eas, then extrapolating his count, Erwin announced that 
the total species figure should be about 30 million. 


now being set up for scientists and 
tourists: 

On the Malaysian island of 
Borneo, biologist Illar Muul has 
supervised the building of an aeri- 
al walkway winding 400 meters 
through the canopy. Cost: $50 a 
meter for materials, or about 
$20,000 plus local labor. 

eIn French Guiana, biologists 
visit the canopy aboard an inflat- 
able raft the size of a baseball dia- 
mond carried there by a dirigible. 
Its cost: about $150,000 for the 
raft, perhaps $400,000 overall. 

*In Panama, a 110-foot girder 
reaches out, like the forearm of a 
giant mantis, and slowly lowers a 
cageful of tropical biologists to the 
canopy. It’s a tower crane ordinari- 
ly used for construction, but Smith- 
sonian Tropical Research Institute 
scientists are now trying it out to 
visit treetops. Its leasing and oper- 
ating costs: $3,800 a month. 

While all these canopy-access 
methods are being evaluated, en- 
tomologist Terry Erwin, director of 
the Biological Diversity Program 
at the Smithsonian’s National Mu- 
seum of Natural History in Wash- 
ington, D.C., is using his own tech- 
nique. He doesn’t go up to study 
the canopy; he brings his subjects 
down to him. 

Watch him for a moment at 
work in Peru’s Tambopata Re- 
serve, four hours by boat up an 


LANDING A LABORATORY IN THE TREETOPS 


From an airplane, the rain forest along the 
northern coast of South America is a uniform 
carpet of mottled green, highlighted here and 


| there by flowering tree crowns. At one spot in 


French Guiana, however, sits a splotch of 
vermilion and yellow that sticks out like a 
daisy on a putting green. 

This is the inflatable French “Raft of the 
Tree Crowns,” lowered from a dirigible. De- 
signed by veteran French rain-forest botanist 
Francis Hallé—along with architect Gilles 
Ebersolt and dirigible pilot Dany Cleyet-Mar- 
rel—it looks like a hexagonal inner tube with 
Sausage cross-links held together by a cir- 
cus-net bottom. It's so big and light—6,500 
square feet, 1,650 pounds—that it can 
spread across the treetops while hardly 
breaking even a twig. To find their way 
around the huge raft, scientists have named 
its radial arms after Parisian streets. 

During its tryout in 1989, fifty researchers 


| from eight countries visited the raft on a rotat- 


ing basis at five sites. It comfortably held a 
dozen scientists during the day; half that, in a 
tent, at night. Researchers get to the foliage 
by lowering themselves from "manholes" in 


| the raft using ropes. 


Hallé's first design was a triangular version 
emplaced by helicopter onto the roof of a 
French forest. But rotor downwind blasted 
away the plants and animals of interest. 

So the team brought in an airship, a hot-air 
model manufactured by the British company 
Thunder & Colt, and that scheme works 


| fine—so long as the treetops are relatively 


level.—R. G. 


1 


Researchers in French Guiana camp on this inflat- 
‚ able research platform, dropped off by a dirigible. 
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Astonished, biologists challenged him, reluctant to be- 
lieve they had so badly underestimated the count. So Erwin 
went back to the forest again and, using more sophisticated 
equipment and mathematics, remeasured and recalculat- 
ed. His new conclusion: That first estimate was way too 
low; a truer figure is probably something like 50 million. 


hatever the correct figure, though, the total number 
of species is shrinking as the rain forest disappears. 
The tragedy, says Missouri Botanical Garden direc- 
tor Raven, is that “the vast majority of organisms in the 
canopy are unknown, and they'll probably remain un- 
known.” So far only 1.4 million species have been cataloged. 

Species are disappearing at the rate of approximately 
270 a day, calculates Harvard University biologist E. O. 
Wilson. That's one species every five minutes. “And that's 
a rock-bottom estimate," he explains. “It doesn't include 
very localized species, like those found on a single ridge." 
Adds Raven: “We are living in the worst period of extinc- 


tion that has occurred in the last sixty-five million years.” 

For human beings, the loss is tragic. The rain forest, that 
living-library of life as Perry puts it, is a virtually untapped 
source of products that could benefit humankind. Chemists 
see the rain forest as a font of compounds unthought of— 
natural insecticides, for instance, and petroleum substi- 
tutes. Medical detectives comb the jungle for hidden cures, 
medicines like those already found for treating hyperten- 
sion, malaria, and Hodgkin’s disease. Agronomists know 
they can tap the forest for new foods; more than 75,000 
plants have edible parts, points out Wilson, many superior 
to crop species now in use. 

Those benefits are practical. Another is the pure awe you 
feel when you're up there swaying in Perry's gondola—up 
with the eight-inch millipedes and five-inch cockroaches 
and pencil-thin, broomstick-long vine snakes, up with the 
myriad plants and animals unnamed, high above the dank 
jungle floor, in the sun with the things that leap and fly. 

Wherever you look are masses of piggybacking plants 


A CONSTRUCTIVE NEW USE FOR A CONSTRUCTION CRANE 


Alan Smith was desperate to get into the 
rain-forest canopy. A plant physiologist, he 
studies how light, temperature, and mois- 
ture affect the rate of photosynthesis in trop- 
ical plants. As the assistant director for ter- 
restrial research at the Smithsonian Tropical 
Research Institute in Panama, he had the 
perfect laboratory at hand: STHI's research 
center on Barro Colorado Island in the 
Panama Canal area is in the midst of 
13,000 acres of protected tropical forest. He 
had everything but access to the canopy, 
which lures botanists the way papayas 
tempt toucans. 

“The first design that my colleague Mel 
Tyree and І came up with involved an elabo- 
rate scheme of towers, gondolas, and pul- 
leys," Smith explains. “But no one could 
predict how it might perform." 

Then it hit him. The system he needed, 
one that would allow him to spend hours in 
the canopy in relative comfort and safety, al- 
ready existed. In fact, dozens of them were 
in operation right in Panama City: construc- 
tion cranes. 

A tower crane is now anchored in the 
midst of Panama City's 534-acre Metropoli- 
tan Park, an 80-year-old secondary-growth 
tropical forest. The crane's roomy gondola 
carries Smith and a load of equipment 100 
feet straight up. A signal to the operator, 
and the gondola creeps slowly along the 
crane's radial. arm, stopping 110 feet from 
the tower. Another signal, and the gondola 
moves five degrees to the right. 

"It's completely stable and surprisingly un- 
obtrusive,” Smith says. "There are limita- 
tions, of course. The most obvious is that 
we are restricted to the diameter of the arm. 
| assumed this would be seriously confining 
until | got up here. Then | was awestruck. It 
would take a large group of researchers 
many years to exploit all the information 
within this crane's reach." 

The crane in Metropolitan Park is a proto- 
type, leased from a construction company. 
Smith and the Smithsonian hope to prove to 
potential funders how valuable this new re- 
search tool is, so that a crane can be pur- 
chased and permanently erected in a more 
pristine site. 
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The demonstration project was launched 
in August 1990, when the crane was 
brought in via an existing roadway. Because 
the crane's base is surprisingly small, only a 
20-by-20-foot area of ground needed to be 
cleared. The crane is set in concrete in the 
muddy tropical soil and anchored with piles 
of cement blocks. It runs on a 220-volt gen- 
erator. Smith insists safety is not a problem, 


Riding in the gondola of a tower crane, 


Alan 
Smith (left) and José Armando Palma, director 
of Panama’s national parks agency, get a 
bird's-eye view of a forest inside Panama City. 


because tower cranes have operated in 
Panama's high humidity and relentless 
downpours for years, resisting corrosion 
and high winds. 

Smith considered using a remote console 
to allow scientists to steer the gondola 
themselves, but now says he thinks the sys- 
tem is more secure if an experienced opera- 
tor follows radio-transmitted commands. 

Assuming the money can be raised— 
$500,000 is needed—Smith hopes to have a 
tower crane erected this summer on Barro 
Colorado Island, which has served as STRI's 


CHRIS M. WILLE - 


primary research site for nearly 70 years. 
The spot he has his eye on is in a primary 
forest with a wide range of species. The 
Smithsonian would purchase a crane with a 
260-foot radius, giving scientists access to 
nearly five acres of rich canopy life. Because 
there are no roads to the site, a helicopter 
would airlift the crane piece by piece. 

Once a permanent crane is erected, 
Smith plans to embark on a long-term study 
of how plants respond to changes in carbon 
dioxide, or CO,, levels. “We can learn a 
great deal about how plants will react to cli- 
mate change by studying tropical vegetation 


at the canopy level," Smith says. As CO, | 


levels rise, plants have access to more car- 
bon, which may result in higher growth 


rates. "So you might be tempted to say that | 


a rise in CO, is good for plants. But temper- 
atures may be rising at the same time, 
which affects moisture levels, which of 
course can limit growth. 

“The truth is that each species responds 
to a CO, increase in an individual way," he 
continues. "If we are to develop manage- 
ment plans for dealing with global warming, 
we need to understand plant responses, 
here in the tropics as well as in Kansas." 

Ideally, Smith would like to see several 
cranes erected at a variety of sites on Barro 
Colorado. "This technology to a tropical biol- 
ogist is like a giant telescope to an as- 
tronomer or like scuba gear to a marine re- 
searcher," he says. "Eventually, we could 
use a combination of Don Perry's tramway 
and tower cranes," he adds. 

Funding for the prototype crane will run 
out shortly. In the meantime, scientists are 
lining up for a chance to rummage among 
Cecropia, Ficus, and Anacardium treetops, 
while tiny marmoset monkeys stop to stare 
at the intruders in their dangling cage. 


Metropolitan Park is Panama City's Cen- | 
tral Park, and the city skyscape is clearly | 


visible from the crane's gondola. Likewise, 
commuters can see the bright-red steel 
crane extended above and along the deep 
green of the canopy as they drive to and 
from the city. It's a jarring juxtaposition, per- 
haps, but a reminder that science is probing 
yet another hidden world.—Diane Jukofsky 


called epiphytes. They use the trees to get access to light, 
but they’re not parasites; they get their nutrition from hu- 
mus, rainwater minerals, and bark bits. Epiphytes, deter- 
mined University of Washington biologist Nalini Nadkarni, 
store some 40 percent of the nutrients held in the foliage. 
The trees themselves sprout subsidiary roots to feed on de- 
caying matter trapped by these epiphytes. 

Up in the canopy you'll see Azteca ants as they eat nod- 
ules of the fragile Cecropia tree, and in payment they keep 
it free from epiphytes whose collective weight could break 
limbs. Perry may tie a bit of plant matter to a branch to 
show you how the ants will swarm over it, ripping it to bits. 

If you're lucky you might even find a red and blue poison- 
dart frog (named for its skin toxin) carrying a single tadpole 
on its back. It's looking for a water-filled bromeliad in 
which to deposit its young. 

In one typical hour when we visited this universe, a flock 
of electric-blue Morpho butterflies appeared, then van- 
ished. A blue-green hummingbird buzzed us, stopped in 
midair looking directly into Perry's face, then sped off. A 
squawking group of parrots passed, ignoring us. 

We moved forward to a pair of entwined strangler figs; 
their host tree had long ago been shaded to death and with- 
ered away. I reached out and plucked a clump of moss. Sud- 
denly a dozen tiny ants were crawling up my arm and bit- 
ing. "That's why you need this lift," says Perry as I slapped 
them. *How would you like to be climbing now?" 


belong. We all do, he says, because we evolved in the 

treetops. Here we developed grasping hands to grab 
perches, binocular vision to gauge the distance to the next 
limb, better brains to handle three dimensions, and less re- 
liance on smell, more on vision. Talk to Perry and you al- 
most believe he remembers. 

He's just completed a book, in fact, that develops such 
theories. “It will cause an explosion," he says with glee. 
“Nobody is going to agree with my findings. They can't. I’m 
not one of them.” 

True. He’s a loner, not sponsored by a large university or 
organization. He constantly denounces the establishment 
and refuses to publish in recognized scientific journals. (“Of 
course not,” he says, “they don’t pay.”) 

Other scientists—proper, circumspect—respond: “He's 
more of a technique guy than a serious scientist,” one tells 
me. ^He's glamorous, but not in the mainstream,” says an- 
other. “Showboat,” summarizes a third, adding, “all his 
findings are anecdotal.” 

Perry remains his own man—and he loses funding. 

But lack of funding is one thing he shares with other 
tropical biologists. Foundations aren’t underwriting “obser- 
vational” biologists these days, but only those who come to 
conclusions through experimentation, points out Pennsyl- 
vania State University’s John Schultz, an expert in the in- 
teraction of insects and plants. “In other words,” says 
Schultz, “John James] Audubon couldn't have gotten а job 
in academe this year.” 

“Astronomers get billions for space telescopes,” says Erwin 
of the Smithsonian, “while entomologists ask for money to 
buy thread to mend butterfly nets. Guess who gets funded.” 

“All these astronomers are looking at the cosmos, trying 
to find life,” says Perry. “But the cosmos, for God’s sake, 
isn't going to go away. The rain forest is.” 

Perry’s Automated Web has so far cost only $40,000—in 
research terms, that’s pocket change. For another 
$40,000, he explains, the Web can be completed. That 
means adding a third dimension. According to designer 
Williams, the new model will allow one end of the gondola 
support cable to swing in an arc. Then, instead of being 
able to inspect only a single plane, researchers can exam- 


H ere in the canopy, Perry is at ease, relaxed. He does 


A STROLL THROUGH 1 THE CANOPY 
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In Malaysia's Kinabalu Pak: anyone can visit the canopy nod ттт off 
the edge of a ravine and onto a walkway resembling a suspended bridge. 


As an ecologist for the U.S. military, Illar Muul spent a decade in 
the Southeast Asian rain forest. Now, as president of nonprofit 
two-year-old Integrated Conservation Research in Harpers Ferry, 
W. Va., he is providing access to the treetops of Malaysia, China, 
and the Amazon—not only to scientists, but to the public. 

Typical is his Malaysian project, set at the edge of Kinabalu 
Park, on the island of Borneo. A walkway snakes out from a 
mountainside, winding 400 meters through the canopy 120 feet 
above the ground. The walkway is so safe, says Muul, that “even 
elderly people can gain access." 

The aerial path was put up by local climbers, who know the 
trees and what they might harbor. First, workers ran double lines 
of Dacron (unaffected by microbes or chemical action from rain) 
between stout limbs, then hung from them horizontal ladders 
overlaid with hardwood planking. Finally they added redundant 
supports of steel cables, creating a total load capacity of 30,000 
pounds. "The system borrows from traditional ways of crossing 
rivers in Asia—suspended bridges—but in this case it connects 
treetops," says Muul. The design prevents damage to trees. 

The pathway has been open to the public since last May, and by 
the end of 1990, some 3,000 visitors had paid $2 each to walk it. 

"Our long-term goal," says Muul, "is to build a series of these all 
along the boundary of the park. Three years ago this area was 
frequented by poachers, but slowly they're turning into conserva- 
tionists, because tourism provides income." The walkway is part 
of an overall strategy, says Muul, to show the local people that 
their forests have economic value and should be protected. "Con- 
servation,” he says, "must be proven to be profitable."—4H. G. 


ine anything inside an area that's shaped like a slice of pie. 

For the immediate future, however, Perry, along with 
some business friends, has plans considerably grander: a 
$500,000 tramway for ecology-oriented tourists looping 
through nearly a mile of rain-forest canopy. Some 60 riders 
an hour, seated in open cable cars, will travel at the rate of 
a slow walk, automatically stopping along the way for short 
biology lectures. The site is a half hour from San José, Cos- 
ta Rica's capital. The target date for opening the first sec- 
tion is next January. 

Perry foresees some minor damage to the trees during 
construction, but the scars should quickly heal, disappear- 
ing under a layer of epiphytes. At any rate, he says, the al- 
ternative to the plan is clearly unacceptable: no rain for- 
est at all. 85 
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an liquid-crystal displays (LCDs), the fa- 
miliar flat panels in watches, calculators, 
and some hand-held TVs, dominate the 
future of giant-screen projection televi- 
sion? Several Japanese and American 
companies are betting that LCD panels 
will replace cathode-ray tubes (CRTs) in 
projection television sets. LCDs may even 
prove to be a suitable medium for high-definition TV projec- 
tion, which benefits from movie-size images. 

Although large-screen hang-on-the-wall TVs based on di- 
rect-view LCDs (or other technologies) are still years away 
from production, some sets are available that optically pro- 
ject giant images from small LCD panels. The panels, 
called liquid-crystal light valves (LCLVs), are simplified 
versions of the LCDs used in pocket-size TVs. 

LCLV-based projectors offer some advantages over con- 
ventional projectors. They're smaller, lighter, and less frag- 
ile than bulky CRT models. And LCLV sets can be easily 
moved from one room to another. Early LCLV models, how- 
ever, also have disadvantages. Besides high price tags, 
their images aren't as sharp, and their color may not be as 
rich as most CRT projectors. New LCLV models are on the 
way, though, that offer higher resolution. Other technology 
enhancements will improve picture quality too. 

JVC, Panasonic, Sanyo, Sharp, and Toshiba already offer 
LCLV se's in Japan, although so far only Sharp has intro- 
duced consumer models in the United States. Also, Hughes 
Aircraft Co. is exploring ways of introducing its first con- 
sumer LCLV projector, which is based on a unique technolo- 
gy (see TV With Mirrors: From War Rooms to Living 
Rooms). Two other American companies already offer simi- 
lar models, and a fourth, Projectavision Inc., in Westbury 
N.Y., is advancing the technology with partial funding from 
the Pentagon to build a high-definition-television (HDTV) 
liquid-crystal-display projector. 

The size advantage of LCLV projectors—and their po- 
tential low cost—arouses all this interest. An ordinary 
projection set contains three bulky glass CRTs. Separate 
red, green, and blue images from these tubes merge into a 
full-color picture either on a front-projection screen (two- 
piece sets) or a rear-projection screen (one-piece models). 
CRT projection sets are also large, heavy, and easy to 
break, so once a front- or rear-projection model is in- 
stalled, it stays put. 

LCLV projectors eliminate the glass tubes in favor of rel- 
atively small LCD panels. Within the chassis, light from a 
high-intensity lamp is sent through the panels by mirrors 
and lenses, exiting a single projection lens as a full-color 
image, which is beamed onto a screen or wall. LCLVs allow 
significantly smaller and lighter projectors: Early models 
are about the size of a wastebasket, but most manufactur- 
ers expect to produce shoe-box-size models. In Japan, Fuji 
recently introduced a tiny LCLV projector about the size of 
two VHS videocassettes stacked atop each other (see photo 
overleaf). 

Steady enhancements of LCD technology have made 
such miniaturization possible. Liquid crystals were first 
discovered in 1888 by an Austrian botanist, Friedrich 
Reinitzer. They're made with a variety of viscous chemicals 
that have one thing in common: oblong-shaped dipole 
molecules with a positive or negative electrical polarization 
at each end. 

The electrical properties of liquid crystals and their po- 
tential for television were both discovered at RCA Lab- 
oratories in the 1960s. In 1963, Richard Williams of RCA 
was first to notice how light changes when it passes 
through electrically charged liquid crystals. The first dis- 
play device applying this idea was built in 1968 by George 
Heilmeyer and his colleagues. 


94 © POPULAR SCIENCE JUNE 199] 


WALLSIZE 


Liquid-crystal-display 
panels are shrinking pro- 
jection televisions—usu- 
ally bulky and heavy—to 

slide-projector size. You 
can move the new com- 
pact, lightweight sets 
from room to room and 
beam giant color pictures 


on walls or screens. 


By MARK FLEISCHMANN 


LCLVs use these cigar-shaped electrically charged 
molecules to control light. Such light valves, explains 
Projectavision president and chief technologist Eugene 
Dolgoff, “regulate the flow of light the way a faucet regu- 
lates the flow of water.” This can be accomplished in two 
ways, both of which use electricity to manipulate the 
molecules and are suitable for television. 

One technique relies on the birefringence effect. Each liq- 
uid-crystal molecule splits light into two different polariza- 
tions traveling at two different speeds. In the birefringence 
mode, an electric field rotates the angle of the oblong 
molecule and thus changes the polarization of light passing 
through it. The birefringence mode is most often used in 
LCLV projection TV. 

À second and simpler method is the scatter mode, in 
which an electric field stimulates the molecules and lines 
them up in a simple perpendicular formation that allows 
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light to pass. In a digital watch, for instance, the molecules 
line up like cheerleaders in formation to display the time in 
black numerals; light passes through the perpendicular ob- 
long molecules to reveal the black surface underneath. 

Adapting liquid crystals to produce a color image— 
whether on a projection TV, portable mini-TV, or larger flat- 
panel display—is a matter of adding filters in red, green, 
and blue. Liquid-crystal portable TVs usually accomplish 
this with a single panel on which different-colored filters al- 
ternate side by side. 

In LCLV television, each pixel, or picture element, must 
be individually addressed by an electrical current. Multi- 
plexing is one way to accomplish this. The pixels are wired 
in horizontal rows and vertical columns. Each pixel ll —— кы 
stands at an intersection, where current сап be applied to LCD panels and dichroic mirrors in Sharp's design cre- 
it. This works reasonably well for portables with screens ate color TV images (top). The inset shows part of 
that are a few inches wide, but is impractical for big- опе thin-film-transistor LCD panel. 
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screen projection TVs because of their higher pixel counts. 
As the pixel count increases, so does cross talk (pixels mis- 
takingly activated along a row or column); that degrades 
contrast and color. 

A better method of addressing pixels is the active matrix, 
where a switch—usually a thin-film transistor—is created 
for each pixel and turns it on or off. This is the method used 
in most liquid-crystal projection TVs because of its greater 
responsiveness. 

LCLV projectors also make use of dichroic mirrors. This 
kind of mirror lets all light frequencies pass through except 
the one the mirror is designed to reflect, thus acting as both 
a reflector and filter. Combined with lenses, the dichroic mir- 
rors direct light from panel to panel and finally through the 
projection lens to the screen. 


Wa sumers, all from Sharp. Introduced in 1989, the origi- 
nal SharpVision XV-100 was one of the first mass-mar- 
ket consumer projection TVs based on the liquid-crystal 
light valve. It projects a picture up to 100 inches wide 
(measured diagonally) on either a reflective screen or clean 
white wall. Picture quality is only fair, although it is better 
when images are projected at less than the maximum size. 
Resolution, brightness, and color are watchable, but are 
not as good as the best conventional projectors or direct- 
view video monitors. 

The problem: pixel density. The SharpVision projector 
just doesn't have enough of them, so the ones it does have 
loom large. The result is a distracting honeycomb grid that 
is all too visible to the naked eye, especially when the pic- 
ture is projected at maximum size. 

Why bother, then? Liquid-crystal panels are being re- 


96 • POPULAR SCIENCE JUNE 1991 


$9 LCLV projectors are available to American con- 


A spinoff of the liquid-crystal light-valve (LCLV) projectors that create 
giant maps at the Air Force's Strategic Air Command headquarters 
in Nebraska and similar military and industrial displays may soon be 
beaming Monday Night Football into homes. 

Hughes Aircraft Co. in Carlsbad, Calif., builds the military-indus- 
trial projectors. Although several versions of these Hughes LCLVs 
exist, the newer versions combine a thin transparent electrode, a 
photosensitive amorphous-silicon layer, a dielectric mirror (trans- 
parent to electric fields), a layer of liquid-crystal material, and an- 
other transparent electrode that sandwiches everything together 
(bottom diagram). Light—perhaps a graphics image from a cath- 
ode-ray tube (CRT)—strikes one side of the valve, lowering the re- 
sistance on the photosensitive electrode in a pattern matching the 
input image. As a result, the electric field between the outside 
transparent electrodes applies this image pattern to the liquid-crys- 
tal layer. The crystals are twisted in proportion to the intensity of el- 
ements forming the pattern. For the output, a bright light on the op- 
posite side of the valve passes through the liquid crystals and 
reflects from the dielectric mirror, duplicating the input light pattern, 
but at a much greater intensity. The top diagram shows one way of 
merging three beams to obtain full-color images. 

A layer of light-blocking material between the transparent input 
electrode and the thin dielectric mirror prevents light from the pow- 
erful output beam from leaking through the sandwich to the input 
electrode. The combination of the mirror and light-blocking layer 
makes it possible to produce an output that is 10,000 times bright- 
er than the input image. A low electric voltage is applied across the 
outside transparent electrodes, which creates an electric field 
across the liquid crystals. Because the two-inch-diameter valve is 
not formed with an array of transistors and a set number of pixels, 
resolution is limited by the input device (how small the beam spot 
is on the CRT creating the initial image, for example). Hughes re- 
searchers say their latest LCLV can deliver more than 2,600 hori- 
zontal TV lines in a wide-screen (16:9) aspect ratio. They also 
claim they have achieved contrast ratios above 200:1.— John Free 


fined. Higher-density LCDs in future sets, such as Sharp's 
forthcoming Japanese HDTV model, will multiply the num- 
ber of pixels, shrink the honeycomb, and hence, remove the 
distraction. 

In addition to the original SharpVision XV-100 (recently 
repriced at $3,495), the ceiling-mount model XV-101TU 
($4,495) is available, which is otherwise identical in picture 
quality. Sharp also offers another new model, the XV- 
120ZU ($4,000), whose new 150-watt metal-halide lamp 
brings a 70 percent brighter picture with correspondingly 
better color. 

The original two models boost brightness by favoring the 
green gun, and that gives the first two SharpVision projec- 
tors a greenish tinge, making hairline tint adjustments nec- 
essary. With its brighter lamp, the XV-120ZU is more accu- 


This palm-size video projector, Fuji's HP-40, operates on a rechargeable 
battery, displaying camcorder tapes or other video inputs anywhere. 


rate. (Options for all three include motorized, wall-hung, or 
tripod screens in sizes of 80 and 100 inches.) 

None of these three models, however, addresses the real 
problem with SharpVision projectors: too few pixels. All are 
based on the same LCD panel, with 89,505 pixels. (The three 
red-green-blue panels in each set total 268,515 pixels.) 

One improvement is on the way, however. According to 
the newsletter TV Digest, Sharp has introduced a 650,000- 
pixel model, priced at $6,250 in Japan, that will arrive in 
the United States this year. It projects an 80-inch picture 
from 10 feet. 

Sharp’s industrial model, slated for introduction this 
summer in Japan, uses a 1.2 million-pixel panel (totaling 
3.6 million pixels) to project HDTV in Japan's 1,125-line for- 
mat (“Now Playing in Japan: High-definition TV,” May]. 
With a picture of up to 110 inches, the HDTV unit is intend- 
ed for use in theaters and other public venues, but it is too 
expensive for crossover into consumer use anytime soon. 
B: and the 1.2 million-pixel panel of Sharps HDTV lies 
| a range of other pixel densities from other manufactur- 
ers. À panel with 210,000 pixels is the basis of JVC's LX- 
1000, 'а Japanese model that projects a 35-to-120-inch diag- 
onal picture. Sold in Japan under the JVC and Seiko-Epson 
brands—Seiko-Epson makes the panels for JVC—this wide- 
screen model has a 16:9 width-to-height aspect ratio instead 
of the standard 4:3 ratio. The LX-1000 also comes with 
Dolby Pro Logic surround sound, plus an anamorphic lens 
that can be snapped onto a camcorder to shoot wide-screen 
TV pictures. JVC says it is studying a U.S. introduction. 

Panasonic uses the same 210,000-pixel panel in a 40-inch 
rear-projection model sold in Japan. The company says it 
has no plans for marketing it in the United States. 

Sanyo offers an LCLV model in Japan and exhibited two 
prototypes at trade shows as long ago as 1989. One has a 
discernibly higher pixel count than either SharpVision mod- 
el and looks excellent. However, Sanyo's industrial model 
for the United States—the PLC-100NS, which costs less 
than $5,000—is based on a panel with only 89,856 pixels. 

Toshiba offers an LCLV projector in Japan, and NEC may 
introduce its first Japanese model later this year. Hitachi 
has shown a 100-inch rear-projection LCLV prototype. 

So far, the only American companies to have introduced 
LCLV video projectors in the United States are Eastman 
Kodak Co., which marketed but later withdrew a Japanese 
model made by Seiko-Epson, and General Electric, which 
markets the industrial Imager LCD10 ($4,995) with a 
110,450-pixel panel. It displays a picture of up to 120 inches. 

Hughes Aircraft, which in 1988 unveiled its model 1000 
($160,000) graphics-only projector, is now negotiating with 
an unnamed Asian manufacturer to make a model suitable 
for video. 

Hughes' projector uses *a unique light valve," according 
to Ken Huelsman, program manager of Hughes' large- 
screen-displays division. Says Huelsman: "It's unique in 
that there is no structure or matrix to it. Because of that, 
the light valve itself can achieve something approaching 
photographic resolution." 

Although Hughes is interested in combining its techno- 
logical prowess with another company's manufacturing ca- 
pabilities—especially "their potential in the consumer 
area, Huelsman says—the technology belongs to Hughes. 
"There are close to one hundred patents involved," he adds. 

At least one other American company is working on a 
home-grown liquid-crystal light-valve projection television: 
Projectavision. 

Projectavision's Dolgoff has been interested in the projec- 
tion medium since he was a college student in the 1960s. 
His first attempts used laser scanning. He experimented 


etween the 89,505-pixel panel of the SharpVision mod- 


with different materials, producing a red-and-black picture 
with a helium-neon laser, then a full-color picture with an 
argon-krypton laser. In 1968, he finally settled on the light- 
valve approach and continued experimenting. 

“I began looking into every kind of light valve,” he recalls, 
"and liquid crystal was one of them, along with various elec- 
tro-optic and acousto-optic crystals. I eventually realized 
liquid crystals had the most promise, but I had trouble find- 
ing a good liquid-crystal cell. I tried to make my own, but 
didn't have the money to do it right." 

When he got his hands on an active-matrix LCD panel in 
1984, he created his first prototype LCD projector. Since 
then, he has continued to improve the image by fine-tuning 
the optics and electronics. 

In 1988, Dolgoff impressed some financial backers with 
his prototypes. Together they formed Projectavision, raising 
about $1 million privately. The Defense Department's high- 
technology Defense Advanced Research Projects Agency 
viewed a Projectavision prototype that same year and later 


[Continued on page 104] 
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| Huge enlargements of the LCD panels used for light-valve ргојес- 
tion TVs often reveal the structure of the tiny thin-film transistors 

| оп the panels. The effect is similar to sitting a few inches from a 

| conventional CRT color receiver, where you can see the glowing 
dots or stripes inside the picture tube. But as the density of the liq- 
uid-crystal elements increases—say, more than 200,000 pixels in 
each panel—and each panel element becomes smaller, the 
coarseness diminishes, providing the image is not enlarged too 
much or you're not too close to the screen. Projectavision Inc.'s 
patented technique of minimizing such image coarseness in- 
volves positioning panels of tiny lenses between the LCD panels 
and the projection lens. The photo shows a 1-by-1.5-inch area on 
a two-by-one-foot Projectavision test screen. When an image is 
beamed onto the screen, microlenses covering half the LCD pan- 
els (for demonstration purposes) greatly reduce the visible 
coarseness. Projectavision president Eugene Dolgoff explains 
that new circuits are also expanding the color range of liquid-crys- 
tal projectors. While transistor drive circuits for LCDs have been 
limited to about 32 gray levels, with a corresponding limit on color | 
intensities, new designs can apply brief drive pulses that broaden | 
the contrast range, says Dolgoff.—4J. F. 
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| FORD CROWN VICTORIA LX | 


CHEVROLET CAPRICE ITZ | 


The age-old rivalry be- 
tween Chevrolet and 


Ford comes to a boil 


D, ee ыы 


IN 


again, as each company's | 
bread-and-butter family 
sedan undergoes top-to- 
bottom modernization. 
Both cars are consider- | WE 
able improvements over 
the models they replace, 
but one stands out as the 


clear-cut winner. 


By DAN McCOSH 
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Ithough the winds of 
change have blown 
fiercely across the au- 
tomotive landscape in 
recent years, barely 
the faintest breeze has 
penetrated the long- 
stagnant sector of six- 
passenger rear-drive American family 
sedans. Ford’s introduction this year of 
a new Crown Victoria and Mercury 
Grand Marquis and Chevrolet’s up- 
grading last year of the Caprice mark 
an overdue resurgence of activity in 
the full-size, full-frame V8-powered 
sedan category, the type of car that 
once defined the mainstream automo- 
bile, but has been disappearing like an 
iceberg in the Caribbean. 
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In the case of both the Caprice and 
Crown Victoria, striking cosmetic up- 
dates are immediately apparent, the 
upright lines and sharply creased 
edges of earlier models having been 
banished in favor of flowing body pan- 
els that promote smooth passage 
through the air. While the Caprice 
takes a slight edge in the aerodynamics 
department, with a 0.33 coefficient of 
drag versus the Crown Victoria's 0.34, 
both cars deserve praise for the consid- 
erable departure from the reserved 
shapes normally seen in this class. 

Though radically restyled, the 
Caprice that emerged as a '91 model 
was less radically re-engineered than 
the Ford. Antilock brakes and a driv- 
er-side air bag are now standard 


Streamlining the mainstream: 
The Caprice Classic (far left) 
and the CrownVictoria (left) 
have traded their dated, con- 
servative shapes for contem- 
porary aero-smart contours. 


equipment, while the 
suspension is improved 
and the body stiffened; 
the chassis has basically 
the same underpinnings 
as the 1977 Caprice. 
Underneath the Ca- 
price's curves-and-bulg- 
es new skin is Chevy's 
venerable five-liter 170- 
horsepower pushrod V8 
engine with throttle- 
body electronic fuel in- 
jection. In fact, this en- 
gine's basic architecture 
can be traced all the way 
back to 1955, emphasiz- 
ing how slowly the sta- 
tus quo shifts in this 
neighborhood. 

The new kid on the 
block, the Crown Victoria 
(and its mechanical twin, 
the Mercury Grand Mar- 
quis), received the Vic 
Tanny treatment nearly 
a year after the Caprice. 
For 92, the Crown Vic- 
toria not only sports a 
contemporary aerody- 
namic profile, but also 
contains the added bene- 
fit of the corporation’s 
new 4.6-liter overhead- 
cam V8. This so-called 
modular engine is the 
first in a series planned 
for Ford products that is 
intended to boost the 
company's average fuel 
economy and the avail- 
able horsepower [“De- 
troit Shifts the Balance 
of Power," Oct '90]. 

With 210 hp on tap from the dual- 
exhaust version (the base engine with 
a single exhaust system is 190 hp), 
Ford's port-fuel-injection V8 handily 
exceeds the power and torque output 
of the five-liter Chevy engine. There is 
a more muscular 5.7-liter 195-hp op- 
tion for the Caprice, but only police de- 
partments can order it. 

The Caprice and Crown Vic are still 
rather hefty in their latest incarna- 
tions—both weigh in at more than two 
tons. The Chevy actually gained some 
weight in its revamping, while the 
Ford managed to pare a few pounds. 
To accomplish this, Ford engineers fit- 
ted the single-overhead-cam 4.6 V8 
with aluminum cylinder heads and in- 
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PHOTOS BY JOHN B. CARNETT 


While the Chevrolet Caprice instrument panel 
(top) is a throwback to the ‘70s, the Ford 
Crown Victoria's is fitting in a “92 model. 


take manifold, contributing to a total 
weight savings of 37 pounds for the en- 
gine as compared with the previous 
V8. (This is particularly significant in 
light of the fact that the rigid deep- 
skirt block of the 4.6 is 19 pounds 
heavier than its predecessor.) An alu- 
minum hood accounts for savings of 
another 20 pounds. 

Among modern-day passenger cars, 
the Caprice and Crown Victoria stand 
apart in their use of body-on-frame 
construction. The utilization of a steel- 
beam framework and a separate rub- 
ber-mounted body shell to isolate 
noise and vibration from the passen- 
ger compartment is not a bad way to 
design a quiet rear-drive sedan, but 
few cars have been engineered that 
way recently; the frame’s contribution 
to vehicle weight has prompted most 
engineers to explore other construc- 
tion techniques. 

The fall from grace of the classic 
full-frame car has as much to do with 
legislated demands for improved fuel 
economy as any complaint with the 
basic concept. The rush to a unibody 
chassis design and front-wheel drive 
in the weight-conscious 1970s elimi- 
nated the box-section full-perimeter 
steel frames from all but the largest of 
family sedans and luxury liners. 
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Meanwhile, the basic full-size do- 
mestic sedan languished and aged as 
gracelessly as a castoff refrigerator on 
a backwoods front porch, and even the 
V8 engine itself seemed endangered. 
For a time, both General Motors and 
Ford were expected eventually to drop 
their rear-drive, full-size cars, as 
Chrysler did in 1988, in favor of more 
efficient front-drive sedans. 


for the traditional full-size 
Cadillacs and Lincolns persisted, 
delaying plans to close plants and cut 
aging model lines. In addition, major 
fleet customers, mainly police depart- 
ments and taxi companies, refused to 
adopt smaller automobiles, insisting 
on the solid value that’s inherent with 
simple and straightforward sedans 
of the Caprice/Crown Victoria stripe. 

The survival, and 
now revival, of this 
class of cars is good 
news for trailer owners 
too. Both the Crown 
Victoria and Caprice of- 
fer heavy-duty trailer 
towing packages that 
allow hauling of up to 
5,000 pounds. Here 
Chevrolet scored points 
by forging ahead with a 
new station wagon ver- 
sion of the sedan; no 
wagon is planned for 
the Crown Victoria line. 
Thanks to a couple of 
corporate spin-offs of 
the Caprice platform, 
the choices in this class 
will continue to grow in 
"92: Buick's Road- 
master sedan, with a 
180-hp version of the 
5.7-liter V8 for added 
power, plus a Road- 
master station wagon 
and Oldsmobile’s Cus- 
tom Cruiser wagon, 
both fitted with the 
five-liter engine. 

The Caprice refur- 
bishing project yielded 
a slightly longer and 
wider body than the 
1990 model, with sev- 
eral more inches for 
hip and shoulder room; 
for the most part, inte- 
rior dimensions are un- 
changed, however. Still, on a nearly 
116-inch wheelbase that is virtually 
identical to the old car, the new Ca- 
price projects a feeling of far greater 
spaciousness inside. One drawback to 
the new shape, though, is that the 
hinge point of the door was moved for- 
ward to account for the steeply raked 
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windshield, making it a long reach to 
the door handle when the door is fully 
opened, Likewise, from the driver's 
point of view, the rounded body cor- 
ners tend to disappear, creating some 
difficulty in tight parking spots. 

The body shell of the new Caprice 
has been stiffened substantially, par- 
ticularly in the fire-wall area. The re- 
sult is a significant reduction in noise 
and improved suspension perfor- 
mance. While it still falls short of feel- 
ing like it’s been carved from a solid 
billet of steel, the new body rigidity 
lays the groundwork for the LTZ sus- 
pension option, a takeoff on the police 
car suspension introduced midyear as 
an upgrade of the relatively soft base 
spring package. 

The LTZ package on the test Caprice 
includes stiffened springs and anti-roll 
bars; wider tires and increased steer- 
ing effort; and heavy- 
duty brakes and cooling 
system. It’s not for ev- 
erybody, but it makes 
for more aggressive 
handling than the stan- 
dard suspension. 
| 103 The test Crown Vic- 
toria was equipped with 
the handling and per- 
formance option, which 
has a dual-exhaust sys- 
tem, an ABS/electronic- 
traction-assist combina- 
tion, a 120-mph analog 
speedometer, and a self- 
| leveling rear air sus- 
i pension. This combina- 
tion ensures flatter 
cornering than the base 
package, but doesn't 
make as big a difference 
as the LTZ option, part- 
ly because the base 
Crown Victoria is con- 
siderably stiffer than 
the standard-issue Ca- 
price. One other sus- 
pension tweak worth 
noting on the Ford was 
the relocation of the 
front anti-roll bar: It's 
attached directly to the 
spindle, increasing its 
effectiveness. 

But the heart of the 
Ford effort is the new 
modular V8, first un- 
veiled in the Lincoln 
Town Car and soon 
headed for other Ford products. The 
engine is smoother, more efficient, and 
at least 40 hp stronger than the five- 
liter pushrod engine it replaces. 

The modular V8 is one of the more 
dramatic engineering achievements in 
the automotive mainstream in recent 
years. The most noticeable upgrade is 


the long-awaited shift to overhead 
cams, one for each bank, driven by a 
roller chain for maximum durability. 
The modular V8 is also built on a 
stiffer block, using cross-bolted main 
bearing caps and a new combustion 
chamber that burns cleaner—which 
makes the emissions-control folks hap- 
py. The 4.6 retains a conventional two- 
valve-per-cylinder layout, but uses 
electronic sequential fuel injection and 
a distributorless ignition for precise 
control of the combustion process. 

The Crown Victoria's horsepower ad- 
vantage was immediately apparent, 
with a 1.6-second edge over the Ca- 
price's 0-to-60-mph time. The Ford also 
was more than one second faster in the 
passing ranges, with substantially low- 
er sound levels at speed and during ac- 
celeration. For comparison, we tested a 
Caprice equipped with the Police Pack- 
age 5.7-liter engine. While it was equal 
to the Crown Victoria in acceleration to 
60 mph, it still trailed behind in the 30- 
to-50- and 50-to-70-mph exercises. Up 
to this point, the Caprice has been the 
number one vehicle in America's law- 
enforcement fleets, but evidence like 
this suggests that a change could be in 
the offing. (But it won't come right 
away; Ford has announced that it will 
not sell a police version this year.) 


COMING SOON TO A HACK STAND NEAR YOU: 


The performance of Ford's new en- 
gine wasnt as surprising as the im- 
pact it had on the car's character. The 
Caprice isn't exactly a bucket of bolts, 
and the operation of the throttle-body 
five-liter V8 is smooth and unobtru- 
sive. But the Ford displayed a notice- 
able edge in the upper rpm ranges, 
where its SOHC purrs while the 
Chevy's OHV burbles. 


ther subtleties showed up on the 
0 handling track, where both fami- 
| ly cruisers were pushed well be- 
yond their intended purpose. If the 
Ford was somewhat lazy on turn-in, 
its suspension settings made for light 
steering, while the Chevy LTZ's heavy 
steering was positive and more direct 
in initial turn-in, but prone to under- 
steer. In recovering from the first turn- 
ing action of the lane-change maneu- 
ver, the Caprice suffered from rubbery 
connections between the rear end and 
chassis, causing twitches and direc- 
tional changes that, at the least, were 
unwanted. Still, the Caprice clearly 
came out ahead in the slalom and dou- 
ble-lane-change tests, while skid-pad 
results were almost identical for the 
two cars. During abrupt maneuvers in 
the slalom, there were also some hitch- 
es with the Ford’s speed-sensitive vari- 


SHAMU, THE TAXI 
Down-size is a dirty word in some quarters, 
including taxi-fleet garages and police de- 
partments. For that reason you can expect 
to see multitudes of, ahem, generously pro- 
portioned new Caprices and Crown Vic- 
torias on city streets, either in familiar yel- 
low livery or the less-inviting scheme of law 
enforcement black and white. To better un- 
derstand how the other half drives, our test 
team spent a week pounding the potholes 
in a Caprice fitted with the 9C6 option, the 
$827 factory Taxi Package. 

Bottom line: The great, yellow Caprice, 
at $18,629 trimmed out, is up to the job 
and then some. The special taxi gear 
packs hyperquick-ratio power steering and 
an impressive list of heavy-duty items, in- 
cluding frame, suspension, cooling sys- 
tem, and bench seats. For survival insur- 
ance on the mean urban streets, there's an 
oil cooler, a 120-ampere alternator, and sil- 
icone radiator hoses with real worm-drive 
clamps. A hole in the roof (for the light) 
adds $10, and the daffodil exterior hue 
costs an extra $155. 

Jockeying for position in the cross-town 
migration, we would have liked a better 
view of the car's four corners, and we can 
see why cabbies find the trunk smallish 
and awkward to load. But the most impor- 
tant lesson learned was to always keep 
the doors locked, lest unwelcome patrons 
plop down in the rear seat with the simple 
directive, "Grand Central, and step on it!” 
— Norman S. Mayersohn 


able-assist power steering. Ford says 
the problem was due to a valve calibra- 
tion that has since been changed. 

Probably more important in real- 
world driving is the basically solid feel 
of both cars on the highway, with 
loads of directional stability. I pre- 
ferred the lighter steering effort of the 
Ford to the sometimes ponderous LTZ; 
Ford also has managed to finesse the 
gas-shock valving to near perfection. 
It’s worth noting, however, that steer- 
ing the base-model Caprice requires 
far less effort than the LTZ-equipped 
version, which is relatively harsh 
when riding on potholes and wash- 
boards. These compromises of comfort 
should be considered before ordering 
the option. 

The test Crown Vic handily out- 
braked the Caprice LTZ, although both 
cars were well within mainstream dis- 
tances. Ford fits four-wheel disc brakes 
as standard equipment, versus the 
disc/drum setup on the Caprice. The 
Chevy includes an antilock system as 
standard, however, while Ford charges 
extra. Both test cars were so equipped. 

Ford’s ABS option comes allied with 
a traction-control system, effective up 
to a road speed of about 34 mph. The 
system detects wheel slip via the ABS 
sensors, and clamps the brake on the 
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aged to push the gasoline tank forward, 
leaving a relatively short, but foxhole- 
deep, trunk, while the Caprice gasoline 
tank at the rear results in a wide, shal- 
low, and long trunk space. 

Of course, load-carrying ability has 
always been the forte of the full-size do- 


| Ford Crown Victoria LX 


Chevrolet Caprice LTZ 


mestic sedan. What has changed with ACCELERATION 
the new models is the attention to de- and HANDLING 
tail that has moved these cars closer to i ca Дас M 
the realm of the luxury car. The in- 5.0 
creased body stiffness and retuning of | уы ei) к. 
the suspension have eliminated the 44.9 
rock and roll once associated with the 079 
basic big car. The new Caprice is по- 
ticeably smoother and more silent than 60-0 mph cold (В)............. 157 
the model it replaces, which itself was 60-0 mph warm (H)........... |! 149 
no slouch at keeping the folks in the сарона " 
back seat happy. But where the INTERIOR NOISE 
Caprice is smooth, the Crown Victoria | WB... m 
is downright posh. Ford's further ad- "yel er E - 
vances with the new engine, alongwith | . — — < is 
suspension calibrations that make for 
fewer compromises between ride and 
handling, put the Crown Victoria right 
at the edge of luxury car territory. om e e" x" 
In their new guises, both the Chev- Power (hp © m) 210 @ 4,600 170 @ 4,200 
rolet Caprice and Ford Crown Victoria Torque (lb.-ft. @ rpm)... 709340 | 255 @ 2,400 
represent considerable steps forward pum mun s je 
for the traditional family car, incorpo- Transmission... {peed automatic | 4-speed automatic 
With the LTZ option, the Chevrolet Caprice (top) ^ rating technology that just a few years Final dive ratio i 32s 
offers some advantage in handling, but the Ford асо was out at the leading edge. The CHASSIS 
Crown Victoria (above) comes close without inclusion of driver-side air bags (stan- саба يشت‎ | 
sacrificing ride comfort. dard on both cars, optional for the pas- dece nba ani ud. | mind uin lk 
senger side of the Crown Vic), and an- — ns il HM o 
spinning wheel. Chevy's alternative is tilock brakes (standard on the Chevy, Made ci vit uud anti-roll bor 
a conventional limited-slip differential. optional on the Ford) clearly demon- bar 
Both antilock systems worked smooth- strates that the mainstream can shift S к 
ly, but under iy test conditions, the quickly when the heightened aware- «reri irr рие p mud 38.9 E 
effect of Ford's traction-control system ness of consumers pushes the issue. йшйв............... | ABS; dise, disc | ABS; dist, drum 
was hardly detected. Factor in the availability of worth- EPA MILEAGE 
There is an expansive quality to both while features, such as four-wheel disc оу ] Р 
cars that is uncommon, if not rare, brakes and traction control, and the a | dE 26 
these days. They have arm-stretching Crown Victoria widens the already siz- | | 
room in the front and rear seats—space able lead it has over the Caprice, even DIMENSIONS 
for a full load of six passengers without after considering that the price is Wheelbase (in.) 1144 153 
any elbows in the ribs. Ford has man- bound to be higher. РЕ rir ү ашин ol p zy 
Height (in.)........... 56.7 567 
Tae аа [en 
FORD VS. CHEVROLET: MARKING ON A CURVE | кыш 5" ji 
Trunk volume (cu. fi.)......... 11 № 


The Chevrolet Caprice Classic LTZ and Ford Crown Victoria LX, with closely matched 
| equipment rosters and performance envelopes, work out to be a real "clash of the titans.” 
| When the tire dust settled, here’s how | graded them: ^n ?L 
In every area where the engine was the controller, the Ford absolutely dominated, no sur- Amo 
prise when you pit its 210-horsepower single-overhead-cam V8 against Chevrolet's 170-hp | 
version of the 36-year-old Chevrolet small-block V8. Simply, the Ford was quicker by far 
than the Chevrolet and much quieter. | 
| Next, give the tiniest edge to the Chevrolet and its buckboard-stiff suspension for a better 
showing in handling-course gymnastics. Both cars get big black marks, though, for weigh- 
ing in at more than 4,000 pounds more than a decade after they were down-sized. Now de- | 
| merit the Caprice again for having a major instrument-panel rattle/squeak combination with 
| only 1,000 miles on the odometer, while the Ford, with four times the mileage, didn't have 
any. Negative points to the Ford, on the other hand, for some awful exterior design ele- 
ments after a long string of successes. | 
But the final exam for me was conducted in normal, everyday driving. The Chevy | 
Caprice is a '91 car with a '77 interior, and the Crown Vic is a '92 with a '92 interior. The | 
Ford interior looks like it was designed by the same company that builds the outside of 
the car and is richer, more functional, and more comfortable than the Caprice's by a long 
shot. That and the sweet new Ford V8 give the better report card to the big sedan wear- 
ing the blue oval.—Jim McCraw 


$18,470 
$21,314 

АМ-ЕМ stereo 
cosselte, power 
seats, cruise con- 
trol, tilt steering 
wheel 51,683; 
LTZ package 
$825; two-tone 
paint $141 


REPAIR: 

PARTS /LABOR* 

Front shock/strut (each) __. p 
Alternator _ 258/35 
105/45 
312/105 


“Lobor costs reflect manufacturers flat-rate time allowance multiplied by typical 
dealership labor rates per hour. 
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JOIN THE AIR FORCE 
AND SEE THE WORLD'S 
MOS T EXOTIC TERMINALS. 


Terminals that push pilots beyond their limits. 

Terminals where dogfights are played out 
with sweaty realism. 
|. Terminals where futuristic aircraft designs 
are modified in just seconds. 

15 all part of the most sophisticated 

. . computer technology in the world. 

uu Т And if you have 
| the desire and the aptitude, you could become 
a part of it. 

Youll receive not only the highest-quality 
technical training, but guaranteed hands-o on 
experience. Use equip- 
ment and technology 
so advanced, it may 
be years before the 
rest of the world even 
reads about il 

But theres much 
more to the Air Force 
than mainframes and megabytes. 

We offer equally exciting opportunities in to- 
days most sought-after fields. Electronics. | 
Medicine. Aircraft mechanics. Communications. Ce 200 careers in all. 

Plus the chance to pick up college credits or 
even an Associate of Applied Science degree 
in the fully-accredited н t Gage 
of the Air Force. 

Interested? Give us a call at ms 
1-800-423-USAF You'll find there are « yf 
some terminals where futures 
getoffthe ground. AIM HIGH. 


Need to 

Establish Ês, 

Credit? EA 
| 8 07/9 


many REDARg 


Even If You Had Previous 
Credit Problems! 


Call 1-800-368-8500. >. hours any day 


for your FREE VISA® or MasterCard: application. 


Easier credit approval is possible because you open an interest bearing 
Savings Account with our bank as initial collateral for your card. A minimum 
security deposit is required. Enjoy the privileges of a credit card for: 


è Shopping € Mail Orders € Dining # Entertainment 
€ Airline Tickets € Hotel Rooms € Auto Rentals... AND 
Worldwide access to ATM Cash Machines! 


Call anytime TODAY for your FREE application! 


Key Federal Savings Bank 


‘a 


Call today to order ryo Tri steel VP « 


„= M800-TRSTEEL Mees 


sm 497-7070 5400 S. Stemmons Freeway Denton, ТХ 76205 


FDIC Insured 


Havre de Grace, Maryland 


— Exclusive / Protected Territories —— 


With 16 years of experience and many thousands of homes already built, 
Tri-Steel is the undisputed industry leader. As a Tri-Steel Distributor you 
can be your own boss, enjoying benefits which include a low 100% 
refundable investment, substantial discounts,hands-on construction 
training,financing and marketing 
assistance, and full support. 
(Job site construction super- 
vision is also available.) 
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Across the country and around the world, Tri-Steel 
Homes are going up at an astonishing rate and it is easy to 
see why. Our steel framed homes are: 
* super energy efficient, saving up to 6096 on your energy bills with 
9" (R-30) insulation (and also drastically reducing outside noise). 
uch stronger than wood framed housing, providing extra protection 


against the vicissitudes of Mother Nature including high winds, heavy 
: Snows, fire, termites and even earthquakes (Seismic 4). 


* fast and easy to build with simple bolt-together construction. 

* built of strong, self-supporting steel beams that allow for spacious 
clearspan interiors and an infinite number floor plan possibilities. 

* available in 100 affordable standard models ranging in size from 1,017 
sq. ft. to 6,000 sq. ft. (Custom designs are also available.) 

* practically care-free with low maintenance exteriors. 


Distributors Wanted in select areas 


NEW: Financing Available on Homes & Distributor Programs 


Wall-size tv from tiny LCDs 


[Continued from page 97] 
awarded a research contract of $1 mil- 
lion, eventually supplemented with 
another $4.2 million from investors 
when the company went public. 
Dolgoff's latest breakthrough: "We 
have found a way to eliminate the 
pixel structure," he says. He's refer- 
ring not to the pixels themselves but 
to the red, green, and blue dots and 
the spaces between pixels, which are 
needed for their electronic underpin- 
nings. He says he's found a way 
around all that. l 
“One,” he says, “we superimpose 
red, green, and blue dots, and that 
eliminates the individual colors.” 
Projectors already being sold do the 
same thing with three panels, but 
Dolgoff says one of his prototypes does 
it using one panel, as opposed to the 
three separate red, green, and blue 
panels used in other designs, includ- 


| ing some of his own. 


“Two,” continues Dolgoff, “we opti- 


| cally eliminate the spaces between pix- 


els. One way to do that is to use lenses 
—putting a lens in front of each pixel, 


| magnifying it so that it just touches 


the image of the next pixel so the 


| Spaces are gone." 


Such an optical depixillator, as 
Dolgoff calls his patented innovation, 
figures in his Model 5 prototype. 
Currently being built in Austin, Tex- 
as, by Microelectronics and Comput- 
er Technology Corp. in partnership 
with Projectavision, the device uses 
intermediate-resolution LCD panels 
with slightly less than 220,000 pix- 
els. Dolgoff showed me the depixilla- 
tor at work in a previous prototype, 
and the visual improvement is in- 
deed dramatic. 


Millions of pixels 
Not all the problems of adapting 


| LCLV technology to HDTV, or even a 


standard-TV version superior to exist- 
ing CRT technology, have been solved. 
Mass-producing high-density panels is 
hard because the defect rate soars with 


| the pixel count. 


Two Japanese consortia are develop- 
ing high-density LCDs for direct-view 
and rear-projection light-valve HDTV. 
One, allied with the Ministry of Trade 
and Finance, is aiming at two million 
pixels per panel. The other is shooting 
for an even more ambitious six million 


| pixels. Their work suggests serious 


progress for LCLV television and the 
other forms it might take in addition to 


| front projection. 


Even when the problems are solved, 


| no one can manufacture an HDTV set 


of any kind for American use until the 


| Federal Communications Commission 


selects a standard. But interested par- 
ties have their eyes оп the prize. 5 


FROM THE LEADER in automotive technology for lubrication...instrumentation...chemistry 


BREAKTHROUGH ENGINE TREATMENT 


CD-2 Engine Wear Protector" with TEFLON’ 


for your car, van or light truck engine! 


NEW from Stewart Warner- 
an exdusive blended-formula 
treatment for unmatched engine 
wear protection... 

containing TEFLON* 


Exhaustive test data prove 
these dramatic results — 


* Improved fuel economy up to 2.7% 
* 60% more sludge control 

* 10096 more antiwear 

* 100% more protection from piston deposits 
* 23096 more detergency 

* 600% more protection from oil thickening 


What does it take to protect engines 
from grinding “cold-starts”...to increase 
gas mileage...to reduce operating temp- 
eratures, and increase horsepower? 

The automotive chemists at Stewart- 
Warner know that the answer doesn't lie in 
"miracle discoveries." For over 60 years, 
Stewart-Warner has maintained tech- 
nological leadership by developing 
automotive additives unmatched for 
consistent, proven performance. And in 
every case, they've started with the premise 
that there is no such thing as a "miracle" 
ingredient. It takes a precise blend of 
exactly the right ingredients, in the right 
combination, to produce results. 

It was thinking like this — plus over 6,000 
hours of research, development and 
laboratory and field testing — that produced 
all-new Alemite CD-2 Engine Wear 
Protector™. A product so advanced, it 
includes an ingredient critical to today's aero- 
space, military and industrial technologies. 


The Н fri T fi hi | 
CD-2 Engine Wear Protector is an 


exclusive "blended package" of automotive 
additives. When carried to internal engine 


‚ surfaces through your motor oil, CD-2 


Engine Wear Protector deposits a shear- 
resistant coating that "gets in the way of" 
metal-to-metal contact, thus radically 
reducing internal engine friction. 

And it contains TEFLON® — the ultra- 
slippery material that is responsible for a 
whole generation of product breakthroughs. 
When teamed with the other ingredients in 
this package of additives, the result is a new 
level of performance. 


32 02. 
"Piston & FGF 


Connecting | CM | 


Rog" 
Bottle 


STEWART-WARNER 
ALEMITE 


ЧТо Oil 
ADD : | 
YEARS TO ENGINE LIFE! Н 

YR. vA AEO 946 m | 


With CD-2 Engine Wear Protector 
activated within your engine, you'll 
quiet-down that “cold-engine” valve tap. 
You can expect whisper quiet, super- 
smooth starts. You'll run cooler with 
more acceleration and passing power — 
in town or on the open road. And, when 
you lift your foot from the gas pedal, 
you'll experience a "coast-down" so 
effortless, you'd almost swear there was 
no friction in the engine at all. 


Right for your car, light truck or van. 


It doesn't matter what you're driving — 
whether a brand new V-8, turbo or multi- 
valve, compact car or 4x4 — in grueling heat 
or extreme cold. CD-2 Engine Wear 
Protector works with any oil, including 
synthetics. And it is compatible with all car 
manufacturers' warranties, new or extended. 


ACT NOW: order direct — save time and money! 


To introduce this effective new product, 
INTERNATIONAL AUTO-LABS has been 
exclusively authorized to make CD-2 Engine 
Wear Protector with TEFLON® available 


direct to readers of this publication for just 
$19.95 per 32-ounce bottle. 

Call toll-free: 1-800-442-6522 for fast, 
personal service. Operators are on duty 24 
hours-a-day, 7 days-a-week, to make it easy 
for you to order with your American Express, 
Visa, MasterCard or Discover Card. Or if 
you prefer, simply clip out the coupon and 
mail it to INTERNATIONAL AUTO-LABS, 
10 S. Main St., Park Ridge, IL 60068, 
along with your check or money order. 

For top savings, order 2 or more! Order 
two or more bottles of CD-2 Engine Wear 
Protector by phone or mail, and we pay 
shipping and handling. That means you save 
$3. 00 on every ЗАЧ ounce bottle. 


| UNCONDITIONAL иш 


Ж МОМЕҮ-ВАСК GUARANTEE! X 
ÛÎ You must be completely satisfied with the results 0 
A you get from CD-2 Engine Wear Protector, or f^i 
me INTERNATIONAL AUTO-LABS will promptly Ж 
ы) issue a credit to your card or, if paid by check, y 

^ return your money.- Simply send us proof of 0 
ra eee within 30 pi جو‎ — no THREE asd st 


There's n no [e and YOU | have a whole 
world of driving performance and economy 
to gain. So don't delay — call toll-free or 
return the coupon today! 

CALL TOLL-FREE 


1-800-442-6522 


Operators are on duty 24 hours-a-day, 7 days-a-week. 
E ШШШ ШШШ ШШШ — ШЫ — Ee ПШ M e. 


INTERNATIONAL AUTO-LABS 
10 S. Main Street 
Park Ridge, IL 60068 


YES, | want to try Alemite CD-2 Engine Wear 
Protector with TEFLON* for myself, under the terms 
of your unconditional money-back guarantee! 


О Please send me one 32-ounce bottle at $19.95 

plus $3.00 shipping and handling. 
ORDER 2 OR MORE AND SAVE! 

O Send ( ) bottles at $19.95 each, with the 
understanding that INTERNATIONAL AUTO- 
LABS will pay shipping and handling charges! 

illinois residents add 7% tax. 

My check for $ is enclosed. 

Or charge my credit card for faster delivery. 

Г] American Express Г] MasterCard 


[] Visa LJ Discover 
Ca = Exp.Date 
Signature - 
Name 
Address Е 
City State — Zip 4D 5 | 


TEFLON is a registered trademark of DuPont. 


of the section correspond to those in the ads. 

Please note that some are free, while others require 
payment. A $1 handling fee must also be included 
with the coupon. Please send check or money order; no 
stamps or cash, please. 


A selection of catalogs and booklets avail- 

able from a variety of dependable companies. 

This section makes it easy to get as many as you 
want with just one coupon. Simply check the cata- 
logs you want; the numbers in the coupon at the end 


| Build You Own Dome 
Our Dome Home Kits are designed for 
beauty, strength and incomparable en- 
ergy efficiency. Many sizes and styles 
available. For the Do-It-Yourselfer we 
also offer our Heavy-Duty Connector 
System and lumber cutting plans. 
Over 100 pages of color photos, floor 
plans, assembly instructions and 
more. $12. Timberline Geodesics, 
2015 Blake St., Berkeley, Calif. 94704. 
For Visa or MasterCard orders call 
1-800-DOME-KIT. 


THE FIRST COMPLETE RECORD 
STORE IN A CATALOG. Now you can 
shop from home for any CD, Tape, or 
Video in print. You will find over 50,000 
Rock, Jazz & Classical titles in the 
world's largest music catalog. Sub- 
scribers get our 240 page 1991 Cata- 
log +1 Free year of Updates covering 
new release & music specials plus 
$50. in merchandise credits. 1 year 
$4.00 refundable on your first order. 


4 


DO-IT-YOURSELF HOME SECURITY 
The Safe-N-SeKure* Wallsafe is de- 
— signed to safeguard valuables from 
| theft. Wallsafe installs in minutes be- 

| tween 2 x 4 wall studs. Constructed of 
heavy-gauge steel, a dead bolt combi- 
| nation lock, green felt lining and a 
— large 1436" x 9" x 4" compartment that 

| provides 485 cubic inches of storage 
space. Comes complete with all hard- 
ware and easy installation instructions. 
Item No. PS-3100 $79.50 includes 
shipping and handling. CALL 
SE-KURE CONTROLS; INC. FOR A 
FREE CATALOG OR ORDER BY 
VISA OR MASTERCARD TOLL 
FREE 1-800-322-2435. 


2 The Dome Home. Efficiency can be 
beautiful with cathedral ceilings and 
j lofts overlooking spacious living area. 
| Our 125 page catalog details informa- 
I Î tion for building energy efficient, super 
| insulated, geodesic homes. This cata- 
log includes color pictures, with more 
than 80 popular floor plans, from 
| 1,000 square feet to 5,000 square feet. 
Price list for homes included. Backed 

7 by over 30 years experience. Geo- 
==" desic Domes, Inc. $8.00 


| p . THEMOST COMPLETE LINE OF M 


.. AUTOMOTIVE 


ететин РР as oed UEM ee ee NU MAU es فج ج‎ 
had. s NM 2L LI Lal PT. LIE 
ema Sud de барла GR. Жыр dibus pass maed d dpa mod m LS dei] 
Lx LAE کے تة عت عد‎ lr 


ELECTRONIC AND MECHANICAL 

| PAS . COMPONENTS 
A TET OAR MALL FECT MEDON C7 ALL ELECTRONICS CORPORATION 

mete eet a anni S offers a wide range of electronic and 

ө re эм, ae mechanical parts and supplies. Our 60 
page catalog contains thousands of 
surplus and new components for re- 
search and development, manufactur- 
ing and schools. Many are hard-to-find 
items, not available anywhere else at 
any price. (800) 826-5432 FREE. 


BLUE, Sii 


LiuTED 


| Free subcription to JC Whitney Cata- 
logs. Save up to 50% on over 100,000 
u parts and accessories for all American 
N Ld ze and Imported Cars, Vans, Pick-Ups, 
О RVs, Off-Road Vehicles and Motorcy- 
ic WHITNEY (co [| ces оо today and you 
| | receive our newest catalogs absolutely 
FREE for a full year!! 


| "ame n eme (mo nag еч 
| ИША MASTER ДА | a! n идар | 
om neccvrn | 
MO ый: 


| au-781.2653 | 818-904-0524 | 
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Ee 


SAVE ae 
Norther nS 50° 


e Casing 257 | 


NORTHERN— Where the Pros and 
Handymen Shop —Save to 50% on a 
wide variety of name-brand power and 
hand tools, air compressors and air 
tools, 3-23 HP gas engines, log split- 
ters, chain saws, pressure washers, 
trailers and trailer parts, pickup acces- 
sories, winches, generators, welders, 
а and MORE! Colorful 136-page dis- 

e | count catalog from NORTHERN— 
RDER TOLL FREE d "Where the Pros and Handymen 


e. 800- :533- 5545. "г fo") Shop". $1.00. 


mE шыш шыш шын шыш шын шыш шыш e eee [|| | IN. COUPON AND MAIL TODAY = um m шыш шшш шыш шшш s шын m шыш шын E mm 


POPULAR SCIENCE Р.О. Box 1695, Riverton, N.J. 08077-7295 THIS COUPON EXPIRES AUG. 31, 1991 


Note: POPULAR ScIENCE New Jersey address is for Shop at Home only. 

Please send the items checked below. | am enclosing $1 handling charge 
(any number of items per coupon) plus amount required for priced items. 
Orders will not be processed unless accompanied by the $1 handling 
fee. Do not send cash. 

[]1$12.00 []3$8.00 []5FREE []7 $1.00 

[12 $4.00 []4FHEE []6FHEE []8 $2.00 


Name (please print) 


Address <6 State 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks delivery. 


SHOP HOME 


THINGS 
YOU 
NEVER 
KNEW 
EXISTED... 


| AM ENCLOSING 


__ $1.00 for handling 
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and can't possibly live without! 
Called “most unusual catalog in the 

| world.” ESQUIRE, LIFE, NEW YORK- 
| ER have said "world of fantastic 

| wonders," "humor in the jugular vein.” 
96 pages of over 1800 funmakers, 
jokes, hobbies, science, self- 
improvers, gadgets, bargains and sur- 
| prises you never dreamed you'd see in 
any catalog. From JOHNSON SMITH 
CO. $2.00. 


for priced items 


TOTAL REMITTANCE 


Zip 


n San — — án" 


l——— 


The best way to a man's 
stomach...NordicTrack 


World's best 
aerobic exerciser. 


With NordicTrack you can burn 
more calories in less time than with 
most other kinds of exercise 
machines. Up to 1,100 calories per 
hour according to fitness experts. 


Meanwhile you can strengthen 
your heart, tone your muscles and 
improve your stamina. 


NordicTrack duplicates the 
motion of cross-country skiing, the 
most efficient and effective way to 
get exercise. 

NordicTrack helps you lose 
weight and keep it off. Permanently. 
It's more effective than dieting. And 
it's a lot less stressful on the body 
than high-impact sports. 


This is the way to look 
as good as you feel. 


weight. stomach. 


NordicTrack provides a 
total-body workout. 


—M her, ЕЕН Unlike most in-home exercisers, 
NordicTrack boosts your produc- NordicTrack works all the major 

tivity and creativity and lowers your muscle groups including the arms, 

stress. All while helping you lose legs, buttocks, shoulders and yes, 


It’s time to change 
the spare tire. 


So what are you waiting for? 
Call NordicTrack today. 


Noraicfrack’ 


A GML Company 
Call or Write for a 


FREE VIDEO 


& Brochure 


| 1- 800-328-5888 о 280F1 | 


Please send me a free brochure 
| 5 Also a free videotape U VHS O Beta 


| Name 

Street = — 
City = : State Zip 
| Phone ( ) 


| _ __ vic jonathan Blvd. у. Chaska, M зза | 
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MAKES YOU 
ALMOST 2” 
TALLER 


WIDTHS: B-EEE 
FINE MENS’ 
SHOES 


Looks just like an ordinary shoe, 
except hidden inside is an innermold 
which increases your height almost 
two inches. Choose from a wide 
selection of ELEVATORS® including 
dress shoes, boots, sport shoes and 
casuals. Satisfaction guaranteed. 
Exceptionally comfortable. Call or 
write today for your FREE color 
catalog so you can look taller in no 
time. “MD. RESID. CALL 301-663-5111” 


| tion vane, wind s 


SERIOUS ABOUT THE 


WEATHER? NOW YOU CAN 


AFFORD A PERSONAL 
WEATHER STATION! 


The new WeatherPro weather station gives you 
the local weather at your fin eani: Easy to install 
and simple to operate, the WeatherPro includes a 
weather computer remote precision wind direc- 


IN ND SPEED 
e TEMPERATURE | xg 
"WIND DIRECTION [RP Oe TIME 
e TEMPERATURE НІЛ Ое 
e RAINFALL (OPTIONAL)* 
*14-DAY MONEY-BACK GUARANTEE 


DIGITAR WEATHERPRO 
WEATHER STATION: ONLY $189! 
ORDER TODAY:1-800-678-3669, Ps 


sensor, external temperature 
probe MOUNGE ardware and 40' of cable-all for 


*WIND GUST | 
* WIND CHILL 


* AUTO SCAN 
#1 YEAR WARRANTY 


TOLL FREE 1-800-343-3810 M-F 7AM-5:30 PM Pacific Time 


ELEVATORS i Ай бо or vgl CA residents edd sates ax 
Fax 1-415 88 * M/C and VISA 
RICHLEE SHOE COMPANY, DEPT. PS16 DIGI TAR“ 


Р.О. Box 3566, Frederick, MD 21701 


FREE YOUR DOG 


.. » (and yourself) with the amazing 
FREEDOM FENCE" for dogs! 


The patented FREEDOM FENCE keeps 
your dog safely and happily at home! 


Ш Frees your dog from being cooped 
up, tied up, cramped and bored... 
by allowing him to run free without 
fear of his leaving your property. 


li Frees you from the aggravation of 
having to walk, tie, or kennel your 
dog. 


W Better than any ordinary fence 
because the FREEDOM FENCE 
can't be seen. (It's buried 1" to 2" 
underground around your 
property.) Dogs can’t tunnel under 
Or jump over it. 


CALL 1-800-828-9089 
or Mail this Coupon to: 


FREEDOM FENCE INC. 
Box 02061 * River Road 


Ш 50 escapeproof it'll keep your dog verae isc — die 
False d i | | want to free my dog! Please send me fu 
с at home . . . or your money details on the patented FREEDOM FENCE, including 
аск. prices, and your 30-day RISK-FREE Trial! 


Name . =; 
Address .— .— — 
City _ 

State 


Send Today for details on our 
30-DAY RISK-FREE TRIAL! 
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3465 DIABLO AVE, HAYWARD, CA 34545 


Building blocks grow up 


[Continued from e 82] 


as a kitchen oven, to trap and then 
reradiate warmth long after the ap- 
pliance is turned off. In summer, 
Pardo explains, the effect is the op- 
posite: Some heat is pulled out of 
the air and absorbed by the blocks. 
As a result, temperature fluctua- 
tions should be reduced by approxi- 
mately 65 percent, according to NCMA 
studies. 

Pardo purposely focused on me- 
chanically produced heat instead of 
solar energy. "The problem with rely- 
ing on sunlight," he explains, “is 
that not all locations are ideally 
sited for it. This system can store 
heat regardless of the house's orien- 
tation." Because Heatsoak blocks are 
effective sound absorbers, Pardo also 


| plans to tuck them inside the walls 


along the perimeter of the bedrooms, 
ensuring a quiet night's sleep for the 
homeowner. 

But one property of masonry— 
weight—can be a drawback. While 
the Lifestyle 2000 house is designed 
with the additional weight in mind, 
Pardo cautions that not all homes 
—new or old—will be able to bear the 
load of Heatsoak or Spanblock in a 
retrofit. A single Heatsoak block, for 
example, weighs 16 pounds; filling an 
eight-foot-tall wall adds a hefty 148- 
pound-per-foot load. 


Up to the test 


Not only will the core of the experi- 
mental house be built with NCMA 
blocks, but the house will also be 
wrapped in Siding Blocks and capped 
with masonry roofing tiles. "We figure 
that Siding Block requires sixty-six 
percent less labor per square foot 


| than a conventional masonry wall," 


says Pardo. *It has a double cavity 
system, so essentially it's like putting 
up two walls at once." One cavity is 
used to block air and moisture infil- 
tration, and the second is for insula- 
tion, whether pre-inserted poly- 
styrene slabs, injected foam, or loose 
fill. For comparison, this house will 
use several types of insulation. 

"This house is an exercise that will 
provide hard data comparing our 
masonry systems to conventional 
methods," Pardo concludes. NAHB 
researchers will monitor the house's 
construction to calculate the sav- 
ings—if any—in materials and labor. 
Once completed, the researchers will 
test its performance on several fronts, 
including thermal characteristics and 
air quality. The ultimate test, howev- 
er, will occur when the house opens 
for the public to view and, the re- 
searchers hope, see the benefits of 
new-age concrete masonry. 


No other training—in school, on the job, 
anywhere—shows you how to troubleshoot and 
service computers like NRI 


HARD DISK 

20 : | 
megabyte hard disk drive you Install 

access speed. 


DIGITAL MULTIMETER Internally 
Professional test Instrument for PACITY 
quick and easy measurements. 
LESSONS 
clearcut, Illustrated texts bulid 
your understanding of computers 


Step by step. 


Oniy NRI inp you through the 
pa — Y of a powerful 
AT-compat ble compu opem you 
keep —giving you the | hands-on ex- 
i E you need to work with, 
troubleshoot, and service all of ‘today’ 5 
most widely used computer systems. You get 


all it takes to start a money-making career, even 
a business of your own in computer service. 


No doubt about it: The best way to learn to service computers is to actually 
build a state-of-the-art computer from the keyboard on up. As you put the 
machine together, tests and demonstrations at each stage of 

, you see for yourself how each part of it works, what can go wrong, 
and how you can fix it. 

Only NRI—the leader in career-building, at-home electronics training for more 
than 75 years—gives you such practical, real-world computer servicing experience. 
Indeed, no other training—in school, on the job, anywhere— shows you how to 
troubleshoot and service computers like NRI. 

You get in-demand computer servicing skills as you 
train with your own AT-compatible system—now 
with 20 meg hard drive 
With NRI's exclusive hands-on training, you actually build and keep the powerful 
new AT-compatible West Coast 1010 ES computer, complete with 1 meg RAM and 
20 meg hard disk drive. 

You start by assembling and testing the 101-key "intelligent" keyboard, move 
on to test the circuitry on the main logic board, install the power supply and 1.2 meg 
5*4" floppy disk drive, then interface your high-resolution monitor. But that's not all. 

Only NRI gives you a top-rated micro with complete 
training built into the assembly process 
Your NRI hands-on training continues as you install the powerful 20 megabyte hard 
disk drive—today's most wanted computer peripheral—included in your course to 
a ee TURNUM 

Having fully assembled your West Coast 1010 ES, you take it through a complete 
series of di tests, mastering professional computer servicing techniques as you 
take commen of the full power of rou compter нса aped BESS michópeoceor 

In no time at all, you have the confidence and the know-how to work with, 
troubleshoot, and service every computer on the market today. Indeed you have 
what it takes to step into a full-time, money-making career as an industry technician, 
even start a computer service business of your own. 


No experience needed, NRI builds it in 


You need no previous experience in computers or electronics to succeed with NRI. 
You start with the basics, following easy-to-read instructions and diagrams, quickly 


NEW! дт-СОМРАТІВІЕ COMPUTER 
ep амне со, ae 
density ЕД E 


MONITOR 


High-resolution, non-glare, 12" TTL 
monochrome monitor with tiit and 


What's more—you learn at 
your own pace in your own home. 
No classroom pressures, no night 
school, no need to quit your pre- 
sent job until you' —— à And all throughout your training, 
you have the full support of your NRI instructor and the NRI technical staff 
always ready to answer your questions and give you help whenever you need it. 

Your FREE NRI catalog tells more 


Send today for your free full-color catalog describing every aspect of NRI's innovative 
computer training, as well as hands-on training in robotics, video/ audio servicing, 
electronic music technology, security electronics, telecommunications, and other 
growing high-tech career fields. 

If the coupon is missing, write to NRI School of Electronics, McGraw-Hill 
Continuing Education Center, 4401 Connecticut Avenue, Washington, DC 20008. 


AT is a registered trademark of International Business Machines Corporation 


qpnenenunapeo n7 аараан 


| AFEA Fecconics 


McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, Washington, DC 20008 
> check one FREE catalog only 
i LJ Computers and Microprocessors 
C] Robotics 
[ ] TV/Video/Audio Servicing 
i [] Computer Programming 


زل 


E For career courses 
"Hi g approved under GI bill 


[] check for details 


[1 Security Electronics 

go Electronic Music Technology 
[_] Basic Electronics 

C] Telecommunications 


(please print) 


$ 


| 
| Address 


| City/State/Zip 
Accredited Member, National Home Study Council 101-061 
кин 9]  — M. 20 0 31H àw—P] n1 8 3 —— шан —BM 3| 
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izard 
1Zara. 
the amazing new solution to 
rotary trimmer line problems 
® No more trouble with trimmer line 
— never buy line again! 
e Easy to install on your gas trimmer. 
® Cuts through tough weeds, 
briars and grass. 
ө Keeps your rotary trimmer in 
business. 
e Guaranteed to save you time! 
TO ORDER CALL TODAY 


1-800-262-5122 
-800 204 ote 
)VISA ( )M/C# 
) Check enclosed for $21.95 plus $3.00 postage and handling. 
| Your Trimmer Make 1 1 1 1 Model # 
| ee Phoned 
Street 
| —————— —— — UA a нанынды و‎ 


Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 


LOOK MA! 


NO WIRES 


With Innvision you don't need wires to send a 
| crystal clear picture from your VCR, Cable box, 
Set comes complete with one Laser disk player or Video camera to any room in | 
transmitter& one receiver. | the house. Innvision also allows you to watch one 
599. Ж) + $5.00 Shp& Hndl. video source while transmitting a different source 
| to another ТУ. Innvision transmitts up to 120 feet 
through walls, floors, etc. 
TO ORDER OR REQUEST | 
OUR FREE CATALOG CALL ME ey * Model #2020 


Гуте тнт 
2x4 


FAX (402) 392-0991 
Or Write 
M.D. ELECTRONICS | 
875 So. 72nd Dept. V Omaha, Ne. 68114 


Highest Quality 

One Year Warranty 

30 Davy Trial Period 
Easy To Use 
Salisfaction Guaranteed 


Control Water Weeds 


Amazing new Underwater Harvesting Tool! 


NOW YOU CAN FIX | : 
OR MAKE IT ¢ | Те Works just like а 
YOURSELF! | € 


the WATER-WEEDER™ H arvester 


Cut eem сам Бош 1 a boat: from a dock 


E | or simply by wading in from shore. Control weed 
OWN A MACH | NE © 0P growth the environmentally safe way. 
| Satisfaction Guaranteed or money back! 


BUY DIRECT! AS LOW AS $995 


Call or write today for FREE information package. 
ШШ < (0) 6) 2122 TOLL FREE 1-800-552-1217 
у= тм 


OVER AND CD 
NÛ 5 


THE DALLES ne "es 
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Waterside Products Corp. 


FAX 503-298. 1023 . PO. Box 876, Lake Mahopac, New York 10541 


IT SUBSCRIPTION SERVICE | 


| O New [ ] Renewal | 
[ ] Change of address | 


| (31 YR. $13.94 O 2YRS. $24.97 
| 01 YR. (Canada and Foreign) $17.94 | 
O Payment enclosed O Bill me later 
| : Meee FITIITIITTT 
HE "E 
TÉ i 
| HH í 
io His d kg |% 
| : pss: 2 N 
“орар р, [8 
IF Poi Æ 
o NP i 
: РЫ | 
| HIE | 
LH $5522 : 2 
: а: 084 : ш & 3 w 
|: : E 2| o 5 
| Qecasionaly we make ou maling ist avaliable o epuiobie | 
yoo nou tee Aso name removed from this list, please 
| O Please remove my name from your list. | 
Mail to: POPULAR SCIENCE | 
| PO. Box 2571 
||  Boulder,CO 80302 N 


We design the reenhouse - 
of your dreams for FREE! 


Only Four Seasons has the T edi features 
fu t 


that help you grow beautiful, healthy plants 
year-round. Call or write for a Free In-Home 
Design Survey. 

| 1-800-FOUR SEASONS (1-800-368-7732) 


| Franchise opportunities available. Call 1-800-521-0179 CATALOG 


| Four Seasons, Four Seasons bo and Outdoor living. F5 
indoors are бы, trademarks of Four Seasons Solar “E IDEA BOOK 
Products € = 

| 1 Four — Solar Products Corp L i m 


k L] 
4 : 4 
rd = [ m 


ZEN M 


O Please contact me about a Free 
In-Home Design Survey, product 
literature and video FREE tdm 
BROCHURE! 
MAIL TO: "n 


FOUR SEASONS SOLAR PRODUCTS CORP. 
5005 Veterans Memorial Hwy., Dept. PS6, Holbrook, NY 11741 


Name -— 


| (5  P— —————————— | 
—————— €————— — ——áq—— 


| Phone | ) 


|2 FOUR SEASONS | 


Outdoor living, indoors. 
GREENHOUSES © SUNROOMS е PATIO ROOMS 


Shoppers’ Showcase 


A selection of products and services for PoPuLAR SCIENCE read- 
ers available direct by mail. Enjoy the fun and convenience of 
mail ordering shopping. Please order directly from the adver- 


He 


INTERNATIONAL. INC. 


tiser. For advertising rates for this section, write or call Diane Pahl, 
Direct Response Manager, PoPuLAR Science, 755 W. Big Beaver Rd., 
Suite 420, Troy, MI 48084; (313) 362-9005; fax # (313) 362-3403. 


THE "GREAT DEAL" CATALOG 


1-800-729-9000 


ORDER TODAY! 


PORTABLE CD PLAYER 
WITH AMPLIFIED DYNAMIC. 
BASS BOOST SPEAKERS 


SII 9 
CD Player features: 
* 3 beam laser pickup. 
* 16 track programmable 
memory. • CD line out jack. |. | 
* LCD displays: track no., La 
elapsed time, pause mark, 
all/1 repeat & program. 
* CD selection: play-pause 
/stop/skip + or -/repeat 
/program. 
* Headphone jack. 
e Dim.: 5.75"D 1.8'Hx6.30'L 
Speakers feature: 
* Built-in З watt amplifier. • Dynamic bass boost 
control on each speaker. * Durable 3" hi-fi speaker. 

* Deluxe metal speaker grill. 

Includes: * CD player, speakers, 2 AC adaptors, shoulder 
strap, headphones, patch cords & detachable 
swivel speaker stands. Mfr. Sugg. Retail: $349.95 


e Model &: PHX-55CDP. DAMARK $ 1 49 99 


* 90 Day 
Mfr. Warranty! PRICE: 
Item No. B-2621-164900 S/H $9.50 


* Factory New! 
| Б) EP E, , VECTOR 3 BAND 
| —— RADAR DETECTOR 
* 3 radar 
band 
detection: 
K.X & the | 
newKa | 
band. 
| *Hated 
| number 1 
by Road & ! -— 
Track for its X & K band sensitivity. 
* Advanced Image Rejection Technology 
(IRT) identifies weaker signals. 
* Instant on/pulsed warning alert sounds 
rapid beeps when it detects trigger activated X, K or Ka 
radar bands. * Compuheterodyne computer controlled 
superheterodyne circuitry. • RASHID VRSS rejection 
eliminates false alerts from collision warning systems 
which operate on K bands. * LED signal strength 


indicator. * Separate X, | 
К and Ka audio alerts. Mfr. Sugg. Retail: $229.95 


* ] Yr. Mfr. 
Warranty! goi $ 1 29 99 
| * Factory 
| Item No. B-2621-167749 S/H $6.50 


New! 


286 AT COMPATIBLE 
COMPUTER W/ 40MB 
HARD DRIVE & 14" 
VGA COLOR MONITOR 


HSCOTT. 
By «Emerson 

* 80286 microprocessor, 
12/6MHz. * 40MB IDE 
hard drive. * 1MB 
RAM on motherboard. 

* One 3-1/2" 1.44MB & 
5-1/4" 1.2MB floppy 
drives. * IBM compat- 
ible. * 80287 math co- 
processor slot. * 5-16 
bit full length expansion 
slots. * 2 serial, 1 
parallel ports. • VGA Imm Eso 
multi-port video controller with VGA, EGA, CGA, MGA & 
Hercules compatibility. • 14" VGA monitor, .41 dot pitch. 

* Hes.: 640 x 480. * 101-key keyboard. * Includes: MS DOS 
3.31 in ROM, Turbo Pascal 5.0, Menu Program Manager, 
Borland Quattro spreadsheet, & PFS Professional Write. 


• Model #: C uter - ; 
ou Mfr. Sugg. Retail: $2,998.00 


20008012F, Monitor 
DAMARK $ 99929 


-5M2350. *1 Yr. 
PRICE: 


Ltd. Mfr. Warranty! 
Item Mo. B-2621-168631 S/H $49.00 


* Factory New! 
DIGITAL VIDEO STABILIZER 


* Eliminates these 
unwanted effects: 
picture flashing, 
jitters, darkening/ 
brightening, vertical/ 
horizontal lines and 
color shifting. 

* Easy to install - 
compatible with all 
VCHs and TVs. 

* Auto operation; auto 

on/off, no adjusting. 


| © Uses 9v battery or AC 


adaptor (not included). 
* Dim.: 1° х 3.5" x 5.5". * Model #: CG101. 
* Six Month Mfr. Warranty! 
* Factory New! 
* WARNING: Use of this device to duplicate 


copyrighted video Mfr. Sugg. Retail: $69.95 


tapes may be 
DAMARK $ ! 
Puce ЗО БЫ 


against certain 
federal and 
Item No. B-2621-165250 S/H $6.00 


state copyright laws. 


FOR FASTEST SERVICE CALL TOLL FREE 


1-800-729-9000 


CUSTOMER SERVICE: 1-800-733-9070 


NAME 
ADDRESS 
CITY 
PHONE 


Check/Money Order — Visa —— — 
Master Card Discover CARD NO. 


DELIVERY TO 48 U.S. CONTINENTAL STATES ONLY 


EXP. DATE 


SIGNATURE 


С Bondweil | SUPERSLIM 286 
Bondwell | "TOP W/ 40MB 
a7 HARD DRIVE 


* 80286 microprocessor 
operating at 12MHz. 
* Landmark speed test 
16MHz. * 1MB HAM 
expandable to 2MB. 
ы. *40MB Conner hard 
‘ drive with super 
5! fast 1:1 interleave 
: ' factor. 

. 1.44MB 3.5" — disk drive. * 10.5" super twist 
nonglare LCD screen. * Removable rechargeable NiCad 
battery pack. * Zero wait state. * 81 key keyboard. 

* Real time calendar/clock with battery back-up. 

* Built-in rechargeable battery. * Two RS232 serial ports, 

Centronics parallel port. • RGB video port. 

* Included software: MS-DOS 3.3, GW-BASIC 3.22. 

e Dim.: 13H x 122/W x 2.2°D. 

* Weight: 7.6 Ibs. Mfr. Sugg. Retail: $1,795.00 

* Model #: B310-40. 

«1 Yr. Limited MAE $ 999 99 
Distr. Warranty! : | | 

* Factory New! Item No. B-2621-168232 S/H $20.00 


CO-PRODUCER II PLUS 
(M GOLDBEAM VIDEO TRANSFER 


• Transfers film, slides, SYSTEM WITH STEREO 
photos and sound to SOUND MIXING 
video tape. * Built-in stereo i 
sound mixer adds voice 
overs or music to video. 
* Hooks up to stereos, VCRs, 
T.V. sets & film/slide 
projectors. * Multi-coated 
macro lens for use with 
most camcorders. 
* Adjustable mini screen for 
film/slide projection. 
* Photo holder. 
e Model #: CPM-500. 
• 90 Day Mfr. Warranty! 
* Factory New! 


Mfr. Sugg. Retail: $199.95 


DAMARK $ 99 99 


PRICE: 


Item No. B-2621-165628 S/H $7.00 
Accessory Package: * Includes 


head phone, dual microphones & 3 
connecting cables. * Model st: AK900. 


Mfr. Sugg. Retail: $49.95 


paman $ | О 29 


Item No. B-2621-165635 S/H $5.00 


SUB TOTAL 
in MN add 6% Sales Tax 

Total S/H/l 
GRAND TOTAL 


SEND TO: DAMARK INTERNATIONAL, INC., 7101 Winnetka Ave. N., Mpls., MN 55428-1619 Copyright 1991 DAMARK INTERNATIONAL, INC. All rights reserved. 


_ POPULAR СТИ UIE 108) e BA? 


[Г 
LES 


TU Lue 


LE ll . 
— ' oe 3 x Edy pe w == i - R ыз bose jz ty تو ال‎ MPE s a E 


OVER 1270 PLANS! 


We've revised and expanded our Category Series 

| to bring you the finest home plan collection ever 

assembled. Includes 382 fresh new plans plus hun- 

dreds of bestselling favorites. All styles from excit- 

|ing Victorians and Tudors to new California and 

g Southwest designs. Many plans offered with our 
exclusive matching اسو‎ zi or Deck Plans. 


SAVE OVER $1 0 n 


Pick the type of house you want — one-story, two- 
story, multi-level or vacation. Or, order all four 
books for $19.95 and save $10.85. 

Available at your local bookstore, or 


Fog CALL TOLL FREE 1-800-322-6797 
62A or mail this coupon. 


Send me: 
1 470 ONE-STORY HOMES $8.95 
E O 478 TWO-STORY HOMES $8.95 
[] 312 MULTI-LEVEL & HILLSIDE HOMES $6.95 
[CO 258 VACATION & SECOND HOMES $5.95 
n L] ALL 4 BOOKS JUST $19.95 
(A $30.00 Value — Save $10.85) 
ii Sales Tax (AZ residents add 5%; 
MI residents add 4%) $ 


Postage $ 2.50 
М Total Enclosed - — 


LEARN VCR 


CLEANING/MAINTENANCE/REPAIR 


EARN UP TO $1000 A WEEK,WORKING 
PART TIME FROM YOUR OWN HOME! 


THE MONEY MAKING OPPORTUNITY 
OF THE 1990'S 

IF you are able to work with common small hand 
tools, and are familiar with basic electronics (i.e. able to 
use voltmeter, understand DC electronics)... 

IF you possess average mechanical ability, and have 
a VCR on which to practice and learn... then we can 
teach YOU VCR maintenance and repair! 

FACT: up to 90% of ALL VCR malfunctions are due to 
simple MECHANICAL or ELECTRO-MECHANICAL 
breakdowns! 

FACT: over 77 million VCRs in use today nationwide! 

| Average VCR needs service or repair every 12 to 18 
months! 

Viejo's 400 PAGE TRAINING MANUAL (over 500 
photos and illustrations) and AWARD-WINNING VIDEO 
TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair— "real-world" information that is NOT 
available elsewhere! 

Also includes all the info you'll need regarding the 
BUSINESS-SIDE of running a successful service opera- 
tion! 


FREE INFORMATION 
CALL TOLL-FREE 1-800-537-0589 
Or wrile ta: 
Viejo Publications 
5329 Fountain Ave., Dept. PS 
Los Angeles, CA 90029 


Name 
Address 


City Ste — Zip —4W 
CANADIAN CUSTOMERS: Add 2096 to prices and send in i 
Canadian funds to Home Planners, Inc., 20 Cedar Street 


di нс Ontario N2H 2W8 ii 
б) HOME PLANNERS, SINCÎ 


DELE BK, 3275 W. Ina Road, Suite 110, Tucson, AZ 85741 


REAL... 
NOT A DREAM 


1929 Mercedes seit 


FIBERFAB INTERNATIONAL, THE COMPANY THAT 
LEADS IN PRODUCT ENGINEERING AND INNOVA- 
TIONS, OFFERS THESE EASY-TO-ASSEMBLE 
REPLICAS. CREATE YOUR OWN AUTOMOTIVE 
LEGEND TODAY AND MAKE YOUR DREAM A 
REALITY. For more information and a Complimen- 
tary Color Brochure write Fiberfab International, 
6807 Wayzata Bivd., Minneapolis, MN. 55426 or 


st 1-800-328-5671 


In MN (612) 546-7336 — ?5*7 
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SINGERS! 
» REMOVE VOCALS 
Е FROM RECORDS AND CDs! 


SING WITH THE WORLD'S BEST BANDS! 

An Unlimited supply of Backgrounds from standard 
stereo records! Record with your voice or perform live 
with the backgrounds. (sed in Professional Performance 
yet connects easily to a home component stereo. This 
unique product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or write for a 
Free Brochure and Demo Record. 


LT Sound, Dept. PS-4, 7980 LT Parkway 


Lithonia, GA 30058 ( 404) 482-4724 
Manufactured and Sold Exclusivel LT Sound 
24 HOUR PHONE DEMO LINE: :4404/462.2485 


CABLE TV "EQUIPMENT 
LOWEST PRICES 
HIGHEST QUALITY 


JERROLD - OAK - SCIENTIFIC ATLANTA 
HAMLIN - ZENITH - PIONEER 
MANY MORE CALL TODAY! 


ү Only quality products sold У Easy to use 
| VSatisfaction guaranteed Y Knowledgeable sales staff 
Y Orders shipped within 24 hours 


CALL OUR 


FREE LOW FREE 
САТА ОС LOW с лт л: ос 
PRICE 
HOTLINE TODAY 


1-800-228-7404 


MAKE THE CONNECTION TO 


5114 Balcones Wood Dr.#307 Dept. 
. Austin, TX 78759 


with Badge AMinit 


Yes, it’s really possible by making and 

Selling bright colorful Badge-A-Minit 

buttons. Buttons are 4 

proven money-makers at fairs, 

flea markets, conventions, or 

anywhere people congregate. 

They're fast and easy to make 

with Badge-a-Minit and 

inexpensive! 

Send for a FREE Full color 

Catalog or send for a 

Starter Kit, only $29.95 

plus $1.75 shipping (Il ! 

residents add $1.87 tax) Аме: | 
BADGE-A-Minit, Dept Р5691 348 North 30th | Rd. Box 800, 
Lasalle, IL 61301, Phone 800-223- 4103 


MAKE PVC PIPE FURNITURE 


Profitable Home Business 

122 Page Detailed Manual Includes 

24 Proven Plans With Instructions. 
Moneyback Guarantee. | 

Call 1-800-654-1926 (Visa/MC) 

or send ck/mo for $12.95 to 

Casual Furniture Co., Dept. T. 

88 Catamount Road, Tewksbury, MA 01876 


CABLE TV 
DESCRAMBLERS 
10 20 
56.00 48.00 
69.00 54.00 
69.00 54.00 


90.00 45.00 
99.00 58.00 


Qty 
Jerrold (Type) SB-3 
Jerrold (Type) FTB-3 
Scientific Atlanta SA-3 
Hamlin MLD-1200 
Oak N-12 
| Tocom 5501 
Eagle PD-3 119.00 64.00 60.00 
COMBINATION UNITS 
Jerrold (Type) DRX-3DIC 169.00 109.00 89.00 
Jerrold (Type) Starcom 6 279.00 239.00 209.00 
Scientific Atlanta 8535 229.00 209.00 199.00 
Scientific Atlanta 299.00 269.00 259.00 
Oak M35B 99.00 59.00 49.00 


OTHER TYPES ARE OFTEN AVAILABLE 
* We specialize in 


large quantity discount 
* Call us for pricing 
on 50 and 100 lot 
* We will not be undersold 
on large quantities 
* Please have the make and model 
number of the model you need when 
calling for information 
K.D. VIDEO 


P.O. Box 29538, Mpls. MN 55429 
TOLL FREE 1-800-327-3407 


MOLDS - 


"з 


for making Ornamental 
| Concrete Items 


| Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


FTD m. 

^ J LEE D» мы, 

П р?" ^I, "eon 262 
\ kA = F 


FIRST TIME 
OFFERED 


Incredible Soil Builder, Plant Food, and Growth Stimulator, 
Amazing, little known secret of Ph.D. Scientist. 
Makes nutrients in soil available in proper proportion 
for luxurious plant and flower growth. Made entirely 
from natural products. You won't believe the results 
[and will be the envy of every gardener in your 
neighborhood. Satisfaction guaranteed. Thoroughly 
| tested and proven under field conditions. 


| Please send me 1002, bottles of NEW MINERALS. 


lamencosing$ — ($9.95 + $3.00 S/H for 
each 10 oz. bottle) 
Please send check or money order to: 
New Minerals Inc. 
P.O. Box 2466 
Denton, Texas 76201 


169.00 139.00 125.00. 


-— ——— MÀ A — «Ro —— — — —— ————Ur'L— —Ó— IÜÓ I — M Má— —— — —  À] 
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WOOD HEAT 


Build an Arched Roof for $1.50/sf 


26 
Diameter 


. Unique plywood constructic one Well insulated for 
all climates e Use for lake house. garage. barn, 


workshop. ог. . .? e Other diameters available. 


BUY ALL MATERIALS IN YOUR LOCAL STORE. 
For 30-page easy-to-follow instructions send $15.00 to: 
KEY DOME ENGINEERING, Dept. PS916 
Р.О. Box 430253, Miami, FL 33143 
A worldwide do-it-ALL-yourself design company. 


PROTECT YOUR VALUABLES! - 


The TRACE MARK im- 
presses your identifica- 
tion code discreetly and 
permanently in most 
firm surfaces. Magnifi- 
cation reveals a clear 
impression for positlve 
ID. Recommended by 
police and insurance 
companies for: 
*cameras —*jewelry 
* alectronics * firearms 


A Unique Gift Item 
* etc. 


. MICROSTAMP CORPORATION 
2770 E. Walnut St. Tel. (818) 793-9489 
Pasadena, CA MI Fax. ee 793-9491 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 


Charmas: ter® 


2307 С 
GRAND RAPIDS. MN V $5744 


Factory Direct 
Clocks arid Furniture 
Also Assembled 
and Finished 

Grandfather Clocks, 
Mantel and Wall Clocks 


li Curios, Tables, Chairs, 
Desks, Cradle...and more! 


Il Solid 3/4" Black Walnut, 
herry, or 


li Heirloom Quality 


ll Solid Brass West German 
Movements and Dials 


p iMoney Back Guarantee 


| am 


| interested in 


| O Do-It-Yourself Kits 


| О Finished Clocks 
| О Finished Furniture 


qs 1-205-928-2316 


Recycled Paper 


with option in Finance Г1 Electrical Engineering Tech 
[] espe кин те a] - Тою Engineering | 
with option in ii Technology 
O popia Computer Scie C Electronics Technology N 
[ C Hospitality Management z 
— — — DIPLOMA PROGRAMS | 
C Computer C Hotel/Restaurant | Police Sciences 
| Programming Management С Private Security 
i C Computer C Child Day Care Officer 
: Programming C; Assistant {© Art 
COBOL G CR Repair ©) Wildlife/Forestry 
C Personal m S eiie . Conservation 
= — Computer pping C Veterinary 
g specialist Catrina Assistant 
C Computer-Assisted C Diesel Mechanics 
perigee Г = eese Nutrition C Electrician 
= tib 0 i ae s E Motorcycle Rep 
C Bookkeeping nageme E] Repair 
| C Secreta © Drafting 5 Gun Repair 
1 Medical/Dental Û Air Conditioning & С | 
Office Assistant Refrigeration C3 Joumalism/ Short 
O Legal Secretary |? Microcomputer Story Writing 
c Fashion Repair m d 
Merchandising 2 Electronics eb 
C] Auto Mechanics C] Travel Agent 2 Starting Your Own 
Business 
Name __Age 
Address Apt. # 
City/State Zip 
Phone ( ) 


Fly The Kitfox . . . 


Kitfox is sold as a complete kit. It’s || 
the world’s finest aircraft kit. A com- | 
prehensive builder’s manual leads you 
step-by-step through construction . . . 
quickly. | 
Wings fold in two minutes for garage | 
storage. Kitfox is fun flying at its best. 
Floats, skis and tundra tires are avail- 
able. Uses auto gas. Take off: 75, cruise: 
90 mph, land: 27 mph, rollout: 150: 
Complete information: $10; video: 
$15 ($20 USD overseas). MC-VISA-MX. 
Denney Aerocraft Company 
100-G N. Kings Road, Nampa, ID 83687 
Phone (208) 466-1711 
FAX: (208) 466-7194 


MAIL THIS COUPON 
FOR FREE FACTS! 


= 
| TRAIN AT HOME 
FOR A BETTER CAREER 


at free pam per color ees x how He can 

train at home for the career | have chosen. | under- 
i stand | am under no obligation and no salesman will 

visit me. CHECK ONE BOX ONLY! 

ASSOCIATE IN SPECIALIZED ASSOCIATE IN 

BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 
|" C Business Management E oath gal all 


Ci Accountin echnology 
|. C Business nig oles C Civil Engineering Tech. 


International Correspondence Schools 
Fans Dapt.APCS515, 925 Oak Street, Scranton PA, 18515 
шыш шыш шыш шыш шыш шыш 
Ri A Subsidiary of National Education Corporation 
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Revolutionary "2-in-1" 6 


TRIMMER/MOWER!, oras 
Maher 
Takes the place of both your hand-held Of Portable 


trimmer and small-wheels rotary mower! Sawmills 


“Тһе DR™ TRIMMER/MOWER 

rolls "light as a feather" Perfect 

on two BIG WHEELS! for ALL | : 

TRIMS far easier. better mowing and Four Models To Choose From 

i , Р, trimming 

тоге isely than Р, | a 

meee / «wma | 1(800)553-0219 

Plus, MOWS every- properties, vaca- In Indiana call: (317) 271-1542 

ie Tea tion homes, etc... 33 44-page catalog or use 
thing from whole lawns and for finish-up FR your MasterCard or VISA 
(even wet!) to tough, to order our 50- mie 
ist-hi | 1 

aa Wood Mizar Products, Inc.© Dept E57 
| with ease! riding mowers оп | | _8180W. 10th St., Indianapolis, IN 46214-2430 | 

Rocks, roots, larger parcels. 

stumps, etc., do it no A delight for 

harm because the anyone to use! 


"DR" has no steel 
blades to 


Spare Time CASH! 


"Pound for pound, the best 


bend piece of equipment | Bur your MAGNATRACs crawler as a Kit or factory-assembied. 
"| rk... ting, brush clearing, landscaping, log- 
or dull. pica e | sine: Gen d. DF DE for cubana fox Extra CASEI Beret ar 
yd Cestar " e CATALOG of uses...$1.00 ® Technical Manual...$7.00 
Tis : Күн Кт К, س س‎ бен А DH, Perkasie, P PA Ф VIDEO - 30 min...$18.00 [refundable on any purchase] 
W | 4 Y ES! Please rush FREE DETAILS of the Revoluti Р STRUCK-KIT • Dept: PS61 
So, HY HASSLE I DR™ TRIMMER/MOWER including prices and Ems A , Box 307- e WI 53012 


with hand-held trimmers or I tions for Regular, Electric- Starting, P ares new siha 
small-wheels mowers? ! Models and "Off-Season Savings" now in effec. 


Please mail coupon at right for p Name 
FREEDETAILS aboutthe |^ س‎ 
Revolutionary DR™ ! 


emcee TRIMMER/ MOWER! ! “роо, Perey Road, Charlotte VT 05445 _ 


— |: 
DEVIL! 
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State ZIP 


A NE И 


FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ETC 


CABLE TV DESCRAMBLERS 


г Prices! + Compare our Low Retail 
Prices! a Guaranteed Prices & Warranties! 
e Orders Shipped Immediately! VISA/MC OK! 


REPUBLIC CABLE PRODUCTS, INC. | 
| 4080 Paradise Rd #15, Dept. 519 н Las 5 Vegas, М NV 89109 


For all other information 


| Never need a barber again. 
Does all styles, all langths. 
Tapers, feathers, collects clippings. 
Great haircuts with ease. Thousands 
use it world wide, from Eqpt 
‘to Japan. MADE IN USA. 
As seen on TV but improvec 
and at 30% savings. 

Full money back guarantee M 
|Mail today $149 $99 (add $5 ѕаһ) 
ito: Robocut Co. POBox 9596, Fort Collins, Co de 
or call now 800 825 0139 with VISA / MC 


ел": 


Оп hot summer days the 
interior of your parked car 
can become a 200-degree 
BLAST FURNACE. 


You know the feeling: you park 
your car in the hot sun, and when 
you return, trudging across a hot 
parking lot, you open the car door 
and are greeted by a heat explosion. 


The solution: Turn the hot sun to 
your advantage with the Eae еткөн AutoVent. This SOLAR POWERED VEHICLE VENTILATOR 


slips easily onto any roll-up window. Its solar panel converts dieu aca into یت‎ aie toruna ei yet 
раза. Тап, Ше fan ' | à г | 


f TELESCOPES? WHY PAY MORE FOR LESS? 


B" Astronomical Telescope Complete. - 
Ready-to-use. Only $275. Other sizes 
available. Send for free 34-page packet & 
telescope tester. 


COULTER OPTICAL, INE. P.O. Box K, Dept. P.S. 
Idyllwild, CA 82349 Phone (714) 659-4621 


anges the air in your’ : ary 15 minute ‘No wires, no batteries.. ust FREE POWER from the 
sun to veatilate your car, truck, RV or van. Fits windows from 17.5" to 24" wide. Lightweight, | 
maintenance free, weatherproof and impact resistant. Use AutoVent to increase your "creature 
comforts” and to REDUCE STRAIN ON YOUR CAR'S AIR CONDITIONING SYSTEM, PROTECT 
EXPENSIVE ELECTRONIC EQUIPMENT FROM EXCESSIVE HEAT AND PRESERVE UPHOL- 
STERY AND DASHBOARD. One year warranty, money back guarantee. With AutoVentit'sno sweat. | 

| Order by mail TODAY just $29.95 with each add’l unit $26.50 each. Add $3.50 shipping per order. 


MC/Visa & COD orders DutchGuard, Dept. PS-6 
CALL TOLL FREE P.O. Box 411687 


. 1-800-821-5157 “т” Kansas City, MO 64141 


FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN OAK ETC. 


CABLE TV DESCRAMBLERS 


ed Warranties & Price ои 
PACIFIC CABLE c0., "INC. 
| 73251 Reseda, Dept. 1 eseda, CA 91335 
For all other iiin 1-818-709-9937 
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Item #06331 


SURVIVAL FOR THE 90's 


In these difficult times, it's hard to provide. 
cost-efficient safety for your family and the Earth. 
Choose from an assortment of economical and practi- 
cal working plans for assuring your comfort and pros- 
perity in the 905. 

Each plan includes appropriate assembly instructions, 


and application sheets and technique directions. 


Camera/Binocular Strap 


| This new strap is made of comfortable 
soft, durable neoprene combined with 
OP/Tech comfort stretch backing which 
reduces the aggregate weight of camera 
or binoculars by 50%. Designed for you | 
in bright red with white lettering. Only 
$14.95 or buy two for $26.95. Use | 
MasterCard or Visa or send a check or | 
money order. Please include $3.00 for 
shipping and handling. Residents of 
CA, CT, IL, MA, MI, and NY must 
include applicable sales tax. Allow 2 to 
4 weeks for delivery. ! | 2р Phone 
Order Today Exp. Date 
Call 1-800-447-7868 j "т 
Mail to TMM by Mail, Dept. 060615 
290 SORE St, Boston, MA 02210 


—— 


C160 Plans $75.00 (Save $60.00) 
“Order all 60 Plans and receive FREE BONUS BOOKLET. 


Send Check or cdd pda АЙЫУ 
123 W. Hampden, Suite 236, Englewood, Colorado 60110 
SALES ARE FINAL Dept.PS 


SAVE YOUR COPIES OF 
POPULAR SCIENCE vere 
a ще sae ~ PM 


your valuable copies fromdamage. 
They're designed to hold a year's 
issues (may vary with issue sizes), 
constructed with reinforced board 
and covered with durable leather- 
like material in red, title is hot- 
stamped in gold, - 
cases are V-notched | 
for easy access, 


e New = ads теку 


CABL TV 
DESCRAMBLER LIQUIDATION! 
FREE CATALOG! 


sod aie WEST COAST ELECTRONICS 
mechanisnto For Information: 818-709-1758 
hold individual ve Catalogs & Orders: 800-628-9656 
rods which easily = See 

snap in. BINDER = 
Cases: 1—$7.95 3—$21.95 6—$39.95 This handy book lists 68 


of the most popular 
games you can play on 
B the golf course. Also 
available are Golf Tips 
mites and the Golf Scoring Log. 
REX $6.95 each. We accept MC 


|Binders:  1—$9.95 3—$27.95 6—$52.95 


POPULAR SCIENCE - | 


Jesse Jones Industries, Dept. PS 


499 East Erie Ave., Philadelphia, PA 19134 


Enclosed i ef $ 3s Hd SEMEN, Bi and Visa or send a check 
__ — . Pinders, per case/binder For ! or money order. Pleas 
binder (US funds only). PA residents add 696 include 12:50 for shippiia 
vue M and handling. Residents of 
trint Name CA, CT, IL, MA, MI, and 
кай NY must include sales tax. 


PES: SE eae | Order Today Call 1-800-447-7868 
City Mail to TMM by Mail, Dept. 06061G 
| | 280 Summer St. Boston, 02210 


State/Zi —á A —$€ 
CHARGE ORDERS (Minimum $15): Am Ex, Visa, 


MC, DC AL TOLL FREE 7 days, 24 hoo 01е FOR SPEEDIER DELIVERY 
SATISFACTION GUARANTEED PLEASE USE YOUR 
ZIP CODE 


| material or component lists, schematics, circuit analysis 


Hamlin Combos $44, Oak M35B $60 (min. 5), etc. 


Never before have money-making porns been 50 | 
reat for qualified Locksmiths. Now lucrative regular 

(and key business has e م‎ a thousa as 
gold E more acd aia ainst zooming crime. 


recon | 
E мез опу опе Hone Colo Chan PROFITS | Tells MN T 


ht Away. You're in business ready to eam up to | WEY train 

00 an hour a few | after you begin Foley- your tee 
Belsaw's shortcut taning. s advantage of ders a pro a 
unprecedented n Locksmithi r year- Sparetime 
round EXTRA INCOME in spare time — or fu | time in a | time business 
high-profit business of your own. Hundreds we've | YOur Own 
trained have done it. So can YOU! All tools йш spen 


a25 


buildi h EE THE MONEY 

COMI NT ideal Or vetremant кор. too 

PRO KEY EXCITING ‘YOURS TO KEEP EEP ЕЕ AL 
MACHINE YOURS dar MAND EQUIPMENT. 


FREE POLEY-BELSAW INSTITUTE 
8301 EQUITABLE AD., DEPT. 11994 
KANSAS CITY, MO. 64120 


| ып 
| PLEASE RUSH FREE BOOK “Keys To Your Future” 


30 Days Money Back Guarantee 
Free 16 page Catalog 

Visa, M/C, COD or send money order to: 

US Cable TV Inc. рее KPS6 


4100 N.Powerline Rd., Bldg F-4 
Pompano Beach, FL 73 


1-800-445-9285 
, ForQur Record 
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Classified Opportunity Mart 


Reach 4.4 million readers every month with an ad in Popular Sciences 
Classified Opportunity Mart. August "91 issue Deadline (on sale 
July 16th) is May 23rd. Rates: $11.25 per word. Min. ad 10 words. 
Darker type (Bold) words $1.00 per word extra. Display Classified: 
$625 per inch. Payment with order, or charge your Visa, MC, Amer. 


Exp, or Diners Club Account (give # & exp.) Advertisers using box 
number in ad must furnish name & street address for our records. 
Send order & remittance payable to POPULAR SCIENCE, Classified 
Dept. 6C, 2 Park Avenue, New York, NY 10016, 212-779-5163. For 
advertising information call 800-445-2714, Fax #: 212-779-5568. 


Dorothy Ellis, Anne Rosenthal, Classified Advertising Representatives 


CABLE TV IS 


DERROLD $105.00 ; 
ITRIMODE $119.00 


COPY GUARD $59.95 
STARGATE... $99.00 
$185.00 


|МАМҮ MORE... CALL OR WRITE FOR 


FREE FAST INFORMATION. 

YOUR BEST BUY'S & WARRANTIES 
FOR CABLE CONVERTERS AND 
DESCRAMBLERS START WITH A 
FREE CATALOG FROM: 


M.D. ELECTRONICS INC. 
| 875 SOUTH 72ND STREET S. 
OMAHA, NE 68114 


gaii FOL EREE CALL 


1-800-624-1 150 


E с.ор 
| FOR INFORMATION PLEASE C 


(402)554-0417 


ШҮ ORDERING CABLE TV EQLHPME NT FROM ЫП. ELECTRONICS THE PUR- 


UNSURE OF THESE LAWS CHECK WITH YOUR LOCAL OFF ALS 


STOP JAMMIMG ME | 


If you rent video tapes they're 88 


jamming you too. 


he Video-2010 will spot and completely eliminate 
acrovision &nd all current copy protection &nd 

amming giving you a crystal clear picture. 

iuaranteed eliminates all copy protection 
Completely automatic no adjustments. 
Digital state of the art. 


Works on all TV's, VCR's, Beta, Cable. | 


EX] Order toll free EEA 


ыр = lm 


Call or write for your free catalog 
402-554-0383 
Everquest Corp. 875 So.72nd 
Omaha, Ne. 68114 
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| FREE CATALOG: 


| Ste 109 S.F., CA 


SURVIVAL BG GAME WEAPON-DEER-ELK.- € | 
Haste 499799; 95 ! 
Zum 2 FOR. The Amazing Mini Car You Сап. 7 

Е Build ан Bicycle Parts! А 


па Sats Сй NO COD ORDER NOW! WE'LL SHIP TODAY 
BLACKHAWK CALL 800-228-2523 or 801-075-0222 
CROSSBOWS. INC.80X27222-P Salt Lake Cit 


CALL DOCTOR 
DESCRAMBLER 


„Гог symptoms ee 
Ve have БА, т | TIERE = 
бй 'тосом И, We'll beat iti JERROLD < 


I'LL HAVE MINE 
DESCRAMBLED 


SCIENTIFIC ATLANTA * 
ZENITH * ask about our 
warranty program C.O.D. 


Visa, M/C, AM.EX. welcome. J 


FREE CATALOG * 
FREE CALL * 
OPEN SATURDAYS 


1 800 562-6884 


VIDEO TECH 
3702 B. Virginia St. 
Ste. 160-304 
Reno, NV 89502 


We ship C.0. p. 
Lowest retail/ 
wholesale prices. 


Global Cable Net- 
work1082 Irving St. 


94188 
NO CALIFORNIA 
| SALES!!! 
OPEN SATURDAYS 


жр 


Power Team Distributors 
1200 Garfield Ave. 
Richfield, MN 55423 
Softball & Baseball 


Models Available 
Specify with Crder 


Fits Regulation 2," Bat 


THE LITTLE LEAGUERS EDGE 


POW'R WRAP" 
Grand Enterprises West 
Satisfaction Guaranteed 


Automatic Seal 
_ for Doors 

Locks Out: 

e Drafts 

e Odors 

e Pests 

e Fumes 

e Dust 


Prices start 
at 52900 


ROBERT A. HAAG METEORITES 
Send $5.00 for your 64 page, full-color, brand-NEW 


* TRUCK • INDUSTRIAL 
* BUILDERS & SECURITY 
Send $2.00 Postage & Handling Refundable with First Order. 
2820 WE. 7th Ave., Pompano Beach, FL 33064 


PZZ 1-800-227-0408 


Hardware Co., Inc. 


ТОСОМ • HAMLIN • OAK e | 


Little League’ Approval 


Draducts Unlimited 


P.O. Box 744 • Sioux City, IA s 
©9 1-800-798-5678 „ШЫ —À 


POLOROID CAMERA USERS!!! 
Be aware you are throwing away usable power! 
Empty film pak - has up to 70% reserve power |, y, 
| Save money on costly batteries. nians & Û 
allows power to be used in flashlights & | 
home projects. Build your own or order kit. 
| $6.95 [Write to: E.D.M. Enterprises 
9779 S. State St. + Sandy, UT 
8407 ( « CHECK OF MONEY ORDER 


IN 41 WEEKS 


782 CASH PRIZES TOTAL IH 41 WEEKS 
ALL SYSTEMS OBTAIN SIMILAR RESULTS 


HIGH YIELD LOTTERY SYSTEMS FOR ALL 


PICKS PICK PICKS 
FICK 6 PICK 7 GAMES 


| IBM/COMF. DISK & SYSTEM PRINTOUTS 
| FOR HOHCOMPUTER PLAYERS AVAILABLE! 
Let xr ean of highly skilled technicians show 


UH-LEASH the POWER of HYBRID. 
NUMBERING SYSTEMS. of 100( +) 
programs & system printouts PLUS a 19 Page 

In 


Package $5. 
* EXPERIENCE THE THRILL OF WINKING = 


THE SIGMA ENGINEERING GROUP 
BALTIMORE SOFTWARE DIVISION 
P.O BOK 24759 DEPT. F1 
BALTIMORE, MARYLAND 21220-0759 


Digital Video Stabilizers, Wire 
jiLess Cable Receivers, Miniature 
IFM Transmitters , and more. 
Best Warrantys/Buys | 
|! For Your Free Catalog Call 
1-800-835-2330 
Tel402)331-3228 
Fax 402-592-4745 | Accepted 
Cable Network™ 11111 Mst, 
Dept. PM, Omaha, NE. 68137 _ 


AUTOMOBILES 


$225 DAILY “CHROME PLATING” 


AUTO PARTS, MOTORCYCLES, INEX- 
PENSIVE, EASY, (FREE) information: 
Chrome, Box 2285, Dept. S, Waldorf, Mary- 
land 20604. 


is IT TRUE ... JEEPS FOR $44 
THROUGH THE U.S. GOV'T? FOR FACTS 
“404-649-5745 EXT. 5.8068 


DRUG SEIZED Mercedes, Fords, 
Porsches, Vans, Trucks, houses: Seizures: 
Box 4309-YA, West Covina, CA 91791. 


PRACTICAL FUEL SAVING for Car- 
buretors and Fuel Injection. Free Details, 
Eagle Research Inc., 1-800-663-4758, 1-604- 
424-5402. 


AUTOMOBILES (Con't) 


УА 
РИМ | NO GAST 


r5 ОМ PARKING | Айз... _ _^ ИСАР DESUN 
BEACH. DRY САКЕ OR 10 AOJUSTABLB SUL 
| WINTER ICE FALLING 4 22 ДАУА УТУЛА 
WITH CCE RUNNERS) Уа AMERICAN 

DETAILED PLANS d^ PLANS $15 SAND) YACHT 
| & INSTRUCTIONS уви HWY 101 YACHATS, OR 97498 


GOVERNMENT SEIZED Vehicles from 
$100. Fords. Mercedes. Corvettes. Chevys. 
Surplus. Buyers Guide. (1) 805 962-8000 
Ext. S-20025 


VAPOR CARBURETOR  TRIPL ES 


MPG. Free information. H&A, R2PS Bowl- | 


ing Green, MO 63334-9350 


BEST Price For Slick 50 & Tripledge | 


Wipers. 1-800-747-9713. 


SAVE BIG BUYING CARS! $6.00. The 
Max Publications, 140A Erie Blvd., Schen- 
ectady, NY 12305. 


SAVE 50% on Auto Insurance. Legal. 
Anywhere, USA. Patel, Route 2, Box 329- 
PS, Camden, TN 38320. 


WE OUTSHINE THE COMPETITION 
BUFFING EQUIPMENT AND dii s 
Catalog $2.00 Card Wood Company, 

Box 433 - Dept Glenview, IL | 7 


A COP Ex» 


Electric or gas 3-wheeler, Plans $40, Info paster $12. Both $50. | 


Includes shipping io US Can Max Foreign add $10 Сам add 7*. sales fx 
Dolphin Vehicles P51, Box 110215, Campbell СА 95011-0215 


HIGH TEMPERATURE MOLY oil addi- 
tive. 160z treats four average engine. $13.99 
add $3.00 S/H. GLA, P.O. Box 20604, San 
Jose, CA 95160. 


AUTO SHOP TEACHER tells all in new 
manual. Fair treatment from your auto me- 
chanic. Gas mileage tricks. Service sched- 
ule, +$12.95, $2P&H, SAM'S SHOP, 3118 
Vallejo, Anaheim, CA 92804. 


BUILD from simple materials phenom- 
enal economy carburetor. Detailed plans, 
five versions. $20.00 Visa welcome. 


902-467-3571. Valley Microwave, Station A, | 


Bear River, N.S. Canada BOS 1B0. 


SAVE GAS! Government tested proven 
products for Fuel Injection and Carburetors. 
e Details. CARB-TECH. 1(800)667-1192. 
1(604)489-5187. 
GAS SAVING DEVICES EVALUATED: 
Many new products tested. Full report $4.00. 


Keeton Research Company, Box 7406658, 
Orange City, 32774-0665. 
(904)775-8270. 


ACCESS COMPUTER CODES. STOP 
PAYING diagnostic/tune-up labor. 22 years 
master technician reveals easy low tech in- 
structions, diagrams. State GM, Ford or 
Chrysler $10.00 ea. Dr. Art POB 4634, Man- 
chester, NH 03108. 


FANTASTIC GAS MILEAGE!! - It’s 
! - Free Details - Kustom Karbs, 720-K6 
Jordan, Rockford, Il 61108 


ALCOHOL FUEL RECIPES. Complete 
instructional manual $12.95. Alternate 
Fuels, Box 1 Station O, Toronto, Ontario 
МАА 2M8. 


PICKUP TRUCK BED LIDS, tilt up, gas 
struts, lockable. California Concepts (213) 
531-0161. 


AUTO SUPPLIES & EQUIPMENT 


CORVAIR PARTS - over 8000 COR- 
VAIR Parts in 400 page illustrated catalog 
$4.00. Clarks CORVAIR Parts, Inc. Rt. 2, 
Shelburne Falls, MA 01370. 413-625-9776. 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund, 7505 Barkentine, 
Las Vegas, NV. 89128. 


SAVE MONEY E to use semiAuto- 
matic car washer send $10.00 for design 
Реза Tuley Пешин, 8545 So. Kilbourn, 

hicago, IL 60652. 


PTFE/POLY OIL ADDITIVE. Same or 


Doer results as high priced products. Treats 

engine up to 6 qt. capacity. $5.00. Newton 
Product Works, Inc. P.O.Box 515, 
Branchville, NJ 07826. 


AFTERMARKET Body Parts Catalog. 
$2.00 SSA Envelope: Dietrichs, 1769 
Springhollow, East Earl, PA 17519. 


GAS SAVERS, Increase Mileage and 
Performance Up To 40%. Parts Less Than 
$40.00. For Instructions Send $10.77 to 


| Sandman, PO Box 1090-P, Sorrento, FL 


32716. 


BETTER HE ALTH 


UNBELIEVABLE LITTLE KNOWN 
HEALTH PRODUCT IN YOUR STORE. 


Stam envelope. Free details. FITNESS, | 
2200 West 66th St., Suite 127, Minneapolis, 
MN 55423. 


FLUORIDE 15 POISON! 204 pe ex- 
se, $10. Fluoride, Box 1428-C, St. Louis, 
O 63043. 


WATERWISE PURIFIERS .. . low, dis- 
count prices! Box 45982, Center Hill, FL 
33514-0459. 


TURN your bike into a total exercise ma- 
chine with a set of “PUSH-PULL PEDAL 
POLES"! Exercises arms also. Its new! Its 
easy! Plans, $7.00. Inspired Creations Un- 
limited, P.O. Box 675, Gardendale, TX 
79758. 


STOP POLLUTANTS DEAD, 
EFFECTIVELY ELIMINATE, Smoke, 
Chemical Gases, Odors, Bacteria, Pollens, 
Mold. Home or Business. Free Information, 
PREMIER SOLUTIONS, 15705 193 St. 
East, Hastings, MN 55033 


LOSE WEIGHT—STAY FIT 
BUILD A HEALTH CLUB STYLE AIR 
RESISTANCE ROWER FROM INEXPEN- 
SIVE PARTS. 
COMPLETE 

A 


DETAILED PLANS 

| 12 DOLLARS = 

| SATISFACTION . ae D 
AIR-ROW, 


2729 WEST IBERTY Ave PGH PA 15215 


THE Biozeron 1991 Life Extension Chart 
| 11X17 Wall Poster / Summarizes latest 
recommendations of government and pri- 
vate health organizations. $10. Credit card 
orders accepted: (800) 695-2001 or send 
check to: Biogeron Laboratories, Inc., One 
Indiana Research, Box 5277, Bloomington, 
IN 47407-5277. 


` BOATS, MOTORS & EQUIP. 


EVINRUDE—OTHER BRANDS 1989 
BARGAINS... All Sizes ... $2.00 Han- 
dling. Scott McCulloch Electra 


| Marine, 610 Merrick pane Lynbrook, 


New York 11563. (516)599-3003. 


BO M.P.H. UNDER $2000. Hovercraft 
Airboat Plans, Parts Catalog $1. Universal, 
Box 281B Cordova, IL 61242 


BOAT KITS—PLANS —PATTERNS— 


| 250 DESIGNS—6 /70' —Powerboats— 


Sailboats— Hydroplanes—Tunnelhulls— 
Canes iva ke DARE RE. CATALOG— 
$2.00 (Airmail $4.00). Includes FREE 
Epoxy/Fiberglass/Supplies Catalog. BOOK 
‘Amateur Boatbuilding'"—$6.00). 
CLARKCRAFT, 16-5 Aqualane, Tonawan- 
da, NY 14150. 


_ALTERNATE ENERGY 


SOLAR CELLS 


Ifyou w want Solar Electricity at the Very Best 
| send $3 for our ex catal 
of New & S & Surplus Solar Electric panels, 
cells, inverters, controllers, books, and 
| related technology for independent power. 
APPLIED PHOTOVOLTAICS 
Box 2773, Staunton, VÀ 24401 
"Bringing the cost of Solar Electricity 
down to earth. " 


FREE HYDROGEN FUEL and OXY. 
GEN from water. Generator uses solar cells. 
Plans and Kit $15.00. Prairie Power, Box 
8291, Edmonton, Alberta, T6H 2W6. 


ENERGY SAVING PLANS Home, Auto, 


Business, Solar, Wind, Geothermal. Free 
info. SASE. ENERGY, 155 Augustine Ave., 
Charlestown, WVA 25414. 


250 ELEGANT ECOLOGICAL TECH- 
| NOLOGIES! AMAZING CATALOG! Send 


$2.00. REXCO, Box 19250, Jean NV 89019 


PASSIVE SOLAR STORAGE. Cut fuel 
bill 19. Easy to build. Plans and materials 


list $12.95. Compass Rose, P.OBox 78; 


Devon, PA 19333. 


NEW! BUILD AMAZING LIQUID PIS- 
TON ENGINE from pipe fittings. Easy 
Plans. Free information. ABCO, Box 306-56, 
Seminary, MS 39479. 


GIANT SOLAR PANELS. $44.00 ea! 3/4 
amp at 14.4v. Ruggedized for outdoor use. 
Catalog. $1.00. Pak Rat Electronics. 


| 1-800-658-0636. 


Heating & Cooling Techniques 
& Evaporative Cooling 
® Earth Thermal Heatpumps 
е Ways to make your existing heatpump or air 
conditioner more efficient by using the earth 
THIS BOOK SHOWS YOU 


HOW TO LOWER FUEL 

BILLS AND HELP THE 

ENVIRONMENT AND 

YOUR COUNTRY! SEND 

$595 + $1.00 SEH TO: 

BETTER MOUSETRAP PUBLICATIONS 

1608 CURLING WAY, TWIN GREEN, KY 42 104 


FREE ENERGY! Fuel-Less Motors and 


Generators! H&A R2EPS Bowling Green, | 


MO 63334-9350 
NEW! Increased efficiency, economical 


D-I-Y air solar panels. Concept/test results | 


explained. $2.00 +LSASE: Hoefer, 1042 
Fort Union Blvd., Ste. 135-PS, Midvale, UT 
84047-1800. 


Solar Pool Heater 


Tired of taking your solar poo! blanket off. Just to put 
it on again the next day. Help eliminate this problem 
by building this Solar Pool Heater. Build with 
materials from the lumber and hardware store. 


panel measures 8'х4 ond uses your pool pump 
to circulate the water. Also extend your swim time. 
Complete Plans $9.95 T - “ai 
Se 


to: 
Solar Mark | - ы 
P.O. Box 357, Briton, Il. 62812 


SOLAR POOL HEATER OR DOMESTIC 
WATER HEATER, BUILD FOR $60.00, 
SIMPLE, EFFECTIVE, POOL PLANS 
$6.95, DOMESTIC PLANS $5.95. SOLAR: 


1807 HIGHWAY 104, GLENWOOD, MN | 


06334. 


PLANS-Convert small outboard motors 
to electric. Easy to do. Send $5.00 to 
F.A.B.Co., PO Box 23027, Houston, TX 
11228 


UNIQUE SOLAR PANEL DOUBLES 
AS PRIVACY FENCE. INFORMATION 
$2.00. PLANS $15.00. DTES, BOX 494, 
BAILEY, CO 80421. 


SOLAR POWERED AM/FM RADIO, 
$12.00 EACH. C AND F IMPORT EX- 
PORT 5014 EL MIRLO DRIVE OCEAN- 
SIDE, CA 92057 


SIMPLE SOLAR HOME COOLING. 
Plans, $5.00 +SASE. David Jones, P.O. Box 
11-P, Gainesville, TX 76240. 


ARTS & CRAFTS 


=AmeriGlas FREE 


Шым. in Sle Stained Glass Catalog 


Create elegant stained glass ornaments, 
gifts and other beautiful items. Choose 


from a full line of glass, bevels, tools, 
kits... Everything you need. Write | 
today for your free stained glass catalog. 


AmeriGlas, Dept MPS106, Box 27668 
Omaha, NE 68127-0668 


“GETTING Started In Stained Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 


| MA 02339. 


CANDLE MAKING-PROFITABLE-DIP 
AND CARVE-MALLS, FLEA MAR- 


KETS, HOME. DETAILED START-UP | 


GUIDE $28.50, CANDLEZE, P.O.BOX 
2494, ALVIN, TX.77512 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! Amaz- 
ing Catalog: Send $2.00. Rexco, Box 19250, 
dean, NV 89019. 


| Oak Drive, Frient 


| desirin 


ROCKET TRAJECTORY ANALYSIS 
graphics software package, plots flight path 
displays real dë data such as burnout 
conditions, apogee, parachute ejection, and 
much more! Send $3.00 for demonstratior 
disk. OMNITECH, 450 KEENELAND, 
#317 RICHMOND, KY 40475 


MODEL ROCKET DESIGNER COM. 
PUTER PROGRAM Design high flying 


| rockets. Graphic displays, automatic stabi- 


lizing, performance test, list, print- 
outs: Apple II series, 64K, 3.5/5.25 disk. 
$39.95. 1021 Designs ‘Inc. 19 Dahlia Road. 
Somerset, NJ. 08873 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


ded ie ATV 


(2i-years-oid and over, Please) 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


AIR GUNS | 


BEEMAN ADULT AIRGUNS! World} 
most accurate and most powerful, regula 
production airguns. Calibers: .177, .20, .22 
p Largest U.S. sales. Unequalled tri 
action, durability, ownership pride, quali 
Also: pointed, hollow point, extra heavy, hi 
velocity, and match pellets. Free 104 page 
Guide/Catalog. Add $3.00 for fast mail 
Beeman Precision Arms, 3440-PSC Airway 
Dr., Santa Rosa, CA 95403. (707) 578-7906 
(24 hours). 


AUDIO EQUIPMENT 


POWERFUL SUBWOOFER BUILD 
FOR $150.00. For Blueprints send $5.00 t« 
G.M.L. Loudspeakers, PO Box 516, Midvale 
UT 84047. 


BUSINESS OPPORTUNITIES 
$1804 MONTHLY! Buy/sell cars (spa 


time). Revealing proof! Write: CODEX 5 501 
wood, TX 77546. 


TAKE PICTURES for profit. Camer: 
Ventures, Box 771, Lamara, CO 81052. 


MAKE $7,000 monthly as Loan Broke 
without investment/experience. Financia 
Box 3578-Ү, Anaheim, CA 92803. 


$500 WEEKLY mailing ads. Admailer 
Associates. Box 51063, Durham, NC 27712 


MECHANICALLY inclined individua 
igh Weekly Frofits operating 
Small ] acturing Business Without In 
nT Hie Businesses-P, Box 9008 
Baldwin N.Y. 11510-9008. 


PIANO TUNING PAYS: Learn w ap 


| proved home study course, Diploma 


American Tuning School, 17050 Te fer Dr 
Morgan Hill, САТ 95087. 


AUTO BATTERY RECONDITIONING 


(EASY) EARN HUNDREDSSS WEEK 
LY!!! TRADE "SECRETS" REVEALED 


(FREE) INFORMATION! BATTER 


OUTLET, BOX 3300P5, HICKORY, N.C 
| 28603-3300. 


RECYCLE METALS, NO, NOT BEE 
CANS! Easy $458 weekly ! Free info 
tion, Hornsbys, Box 1214. Franklin, TN 
37065-1214. 


$392.00 FROM Square Foot Plyw 
Huge Demand! Revealing Proof $1.00 ( 
fundable). Woodwins, Bridgewater, Mas 
02324-2299, 


| $15,000 MONTHLY Income! McDowell 


eymaking Plan. No Investment. M 
Hox 5529-Y, Diamond Bar, CA 91765. 


NEED MONEY? Free Grants, Signatur 
Loans, Business Loans. Write: ‘Action A7 
Box 5499, Diamond Bar, СА 91765. 


MAKE EASY MONEY. No investment 
No experience. Send $3.00. P.O.Box 45E 
Dunellen, NJ 08812. 
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BUSINESS OPPORTUNITIES (сото 


MAKE HOMEMADE BOOKLETS. 
PVE EARNED $5187 000 WITH MINE. 
MONEY NEVER STOPS! Free informa- 
tion: Dasher, P.O. Box 5320, Sevierville TN 
37864. 


LET THE GOVERNMENT FINANCE 
your small business. Grants/loans to 
$500,000. Free recorded message: 
707-448-0270. (JG6) 


$40,000 ON 1/3 “ACRE! New hydro- 

nics - inexpensive, pleasant, practical! 

"ree information. Planters, Box 1214, 
Franklin, TN 37065-1214. 


MAKE YOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 
SMALL CRACKS IN WINDSHIELDS 
NOT REPLACING THEM. CALL TOLL 
FREE 1 (800) 826-8523 U.S./ CANADA 
OR WRITE: GLASS MECHANIX INC., 
10170 NW 47 ST., SUNRISE, FL 33351. 


GET RICH!! Secret law smashes debts— 
brings cash credit! Details FREE!! Wealth- 
Kit-5, Box 32398, Palm Beach Gardens, FL 
33420. 


SPARE Time Fortune in Vinyl Repair. 
Huge demand. Exceptional profits. Every- 
thing sup рр lied. Details free. VIP, 2036 
Montrose, Chicago 60618. 


HYDRAULIC JACK REPAIR MANU- 
AL AND CATALOG $10.00. HYDRAU- 
Lic PARTS SUPPLY, BOX 4157, 
BROWNSVILLE, TX 78523-41 57. 


$200 $500 weekly AT HOME!! No 

zmmicks—Detais FREE! Homeworkers- 

Box 32397. Palm Beach Gardens, FL 
33420. 


BUMPERSTICKER PRINTER. cheap 
ера rtable. Free details. Bumper, РО 
IE J, Tampa, FL 33622 


MAKE 3$50/HR WORKING EVE- 
NINGS OR WEEKENDS in your own 
electronics business. Request free facts. 
MJES INDUSTRY, Box 531, Bronx, NY 
10461-0208. 


MAKE BIG MONEY REPAIRING 
WINDSHIELDS AND plate glass! Up to 
$75,000 yearly! Call TOLL-FREE USA & 


CANADA: 1-800-321-2597 for valuable | 


demonstration video and FREE report. 
Glas-Weld Systems, Box 5755 C2, Bend, OR 
97708. 


$225 DAILY “CHROME PLATING” 
| AUTO PARTS, MOTORCYCLES, INEX- 
PENSIVE, EASY, (FREE) information: 
Chrome, Box 2285, Waldorf, Maryland 
| 20604. 


| EARN $500 weekly mailing letters. Free 
| Details. Omega, Box 4309-YF, West Covina, 
СА 91791. 


(AS эким с ом TV) Earn а good monthly 


eed: FHA mortgage refunds. 
ONLY SERIOUS INQUIRI S PLEASE! 


| 1(8001235-5342. 


| DRUG RAID SEIZURES! Dirt cheap. 
Cars, houses, boats, computer. Seizure: Box 
'4309-YD West Covina, СА 91791. · 


| ALUMINUM SCRAP—Recycle Yourself 
'—MAKE UP TO $25.00/POUND! FREE 
INFORMATION Industrial - PS691, Box 
127, Alexandria Bay, New York, 13607. 


MAKE A FORTUNE IN LANDSCAPE 
MAINTENANCE Free' details: Qualit ty 
Publications, Box 2694-B, Casper, W 
82602 


NEW! GROW EXPENSIVE PLANTS. 
SELL FOR 2,000% PROFIT. Free infor- 
mation. GROWBIZ, Box 306-55. Seminary, 
MS 39479. 


$96,0007 Appliance Servicing! Course, 
Free Video! Easy, Box 4410, Arlington, Vir- 
ginia 22204. 


$2000 WEEKLY Possible Free Informa- 
tion. Associates, 19689 Bowman, Strongs- 
ville, OH 44136. 


LONG PLAY CASSETTE RE- 
CORDERS, Voice-activated. Records 12 
nours per standard cassette. Free Brochure. 
Productive Electronics, Box 930024, Nor- 
‘ross, Georgia 30093. 


SOLAR OVEN for cooking anywhere 
mitdoors. $1.00 +SASE. Randayn Enter- 
arises, 800 South Pacific Coast Hwy, #8312 
Redondo Beach, CA 90277. 


MEN TENE Free! 21,300 ا‎ 
ep, Radio, Television. $5.95. D 
vase x 1448AW, Redoak, GA 30272. 
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T-SHIRT PRINTING MACHINES. We 
manufacture professional single and multi- 


| color screen printing equipment. Inexpen- 


sive, Brochures, Info ра $1.00 (refund- 
able). Catco, 12201 35 ЗЕ, #538Р5, 
Coral Springs, FL 33065. 


BUILD A GREENHOUSE 
Using PIC PIPING TOU CAN BUILD YOUR OWN PERSONAL GREENHOUSE 
OR SELL THEM FOR BIG PROFITS. 


PLANS $125.25 P/H 


Sarisracrios GuaRANTELD ов Your Mower Bact 


0. Box 3338, Derr P5 
м шж 04212 


HOME TUTORING big money great 
need no degree required 


Muscatel Carlsbad, NM 88220. 


MADE $300,000 Last Year. Avalanche of | 


orders in 15 days. Details. Write: Forrest 
Publishers, Wheatley Road, Brookville, NY 
11545. 


GUARANTEED SUCCESS! Seven 
home business opportunities. Logos Pub- 
lishing, 847 Rose Avenue #9, Pleasanton, 
CA 94566. 


IMPORT-EXPORT op 
ble world-wide, mail o 
home, without capital. We ship plan for no 


rtunity, profita- 


risk examination. Experience unnecessary. | 


Free Hills C Mellinger, Dept. K 2696, Wood- 
land Hills, California 91367 


EXCELLENT ENVIRONMENTAL 
Business Opportunity Unlimited Potential. 
Details: Ortley Enterprises, PO Box 1089, 
Edgewood, NM 87015. 


MILLIONS! My reports have earned liter- 
ally millions of dollars for companies and 

indi ividuals nationwide. Can help you reach 
Wealth too. Free Proof: M. Lewin, 2550 NW 
56 Ave., #B211, Lauderhill, FL. 33313. 
Dept. PSS6. 


PROJECTION TV. Commercial quality 
lenses, screens, cabinet plans direct from 


| manufacturer since 1976. $2.00: giant 


Screen TV, 4748 Pine Island Rd., Dept. PS6, 
Matlacha, Fl. 33909. Phone (813)28 -0313. 


$10,000.00 MONTHLY Taking Photo- 
graphs at Home! No Experience. PHOTO- 
PRO, 21839 Avalon #1995, Carson, CA 
90745 (90 second recorded details) (213) 
549-0997. 
REFINISH TUBS, TILE, COUNTERS. 
20 Year Proven Method, Instructions, Cata- 


log, $29.95: SPR, 3398 Sanford, Marietta, 
GA 30066. 


Г “Great money in УСА repair! | 


Great money in VCR repair! 


$500.00 HOURLY Taking Photographs 
For Me! No experience. Free Report call 
recorded message: (303) 674-8155. 


AMAZING OPPORTUNITY, Unlimited 
Inconie Potential. Free Details: Justal Pub- 


| lications, Suite 291, 717 Jericho Tpke, Hunt- 


ington Station, NY 11746. 


HOW I WENT FROM 5358, 000 to 
$55,000 PER YEAR! Send $9. 95 to J. 
Russo, 6842 NW 77th Court Miami, 
33166. 


5350-51600 DAILY! “STEAM CLEAN- 
ING" BUSINESS. High Demand. Low In- 
vestment. Easy. FREE Information: Stearn- 
АБ, 6 Timber Lane, Ellington, Connecticut 
06029. 


MAKE $10,000 SPARETIME епо п 
Students, ASSOCLATE Degree home-stu udy, 
accredited international College, affordable 
low tuition. YCL., 
Mall, Chester, N.J. 07930 


$375 Weekly From Home! Mail our “List” 
Advertisements Nationwide! -Universal 
(#341), Box 558027, Chicago, IL 60655. 


MAIL order opportunity. How to start and 

operate a profi table mail order business at 

home. Send $12.95 for booklet to Moore Pub- 

ae 113 Branchville Rd., Ridgefield, CT 
6877. 


e? 
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RIB ENTERPRISES | 


program guaran- | 
teed free information. Reading Labs, 1710 | 


er business from | 


FL | 


Suite 400, Rt. 24 Chester- 


BECOME A REAL ESTATE AP- 
PRAISER. HOME STUDY. FREE LIT- 
ERATURE. 800-362-7070 DEPT. 
RG109. 


SCREEN print t-shirts. Inexpensive kits. 
Free details. T-Printer, P.O. Box 23991 
(LLC), Tampa, FL 33623. 


FREE "WEALTH SECRETS" 576 Re- 
jorís Entrepreneurs-PS6 Box 291332, 
Javie, FL 33329. 


MAILORDER OPPORTUNITY: к 


| profitable home business without ехрегі- 


ence or capital. Free book. Mail Order - 
ciates, Dept. 768, Moritvale, NJ 07645. 


$1200 weekly recycling catalytic con- 
vertors, computer components, precious 
metals! Scott, 2267 East 9840 South, Sandy, 
UT 84092. 


ADVERTISE FREE, 700 Magazines, | 


Instructions, GUARANTEED, 37.95, FS, 
Box 298-H, Oliver Spring, TN 37840-0298. 


ADVERTISE FREE in 21,300 Maga- 
zines, Newspapers, Radio and Television 


Stations. Guaranteed! Directory $6.95: | 
| FREEADS, Box 14107DB, Jackson, MS 
39236. 


НОМЕ Assembly Work Available! Guar- | 


anteed Easy Money! Free Details! 
Poe worse -PS, Вох 520, Danville, NH 
3819 


BATTERIES, GENERATORS, ETC. 


BATTERIES OF ALL TYPES FOR 
WATCHES, CALCULATORS, CAMERAS, 
CAMCORDERS, HEARINGAIDS, ME- 


| TERS, COMPUTERS, TELEPHONES, RA- 


DIOS, RECORDERS, AND MORE! ALKA- 


| LINE, MERCURY, ZINC AIR, LITHIUM, 


SILVER OXIDE, NI-CAD. SEND $5 TO. 
DAY FOR CATALOG: CSS, P.O. BOX 5561, 
CONCORD, CA. 94524. 


BURGLAR—FIRE ALARMS | 


BURGLAR ALARM, Shop, Home, Ga- 
rage. SUPER EFFECTIVE parts available 


| locally, under $100.00. Complete instruc- 


tions $12.95. Assembled unit $135.00 
shipping: Clemens Welding Inc., Rt.1, 
415-C, Blowing Rock, NC 28605. 


lus 


CHAIN ALARM 


| Strang chain prevents entry. Alarm 
A blasts piercing shriek that alerts you 
and sends crooks running. Quickly, 
, easily installed on many преод. 
Protects homes, businesses, like 
silent web of security. Be prepared 
tonight. Guard yourself, ones 
$ and property A th hithul gift tox. 
Order several Є i price, 
d 59.95 + 


00 S/H to 
AC. Enterprises, Р. Bos 1898, Hard CT 06147. 


, BOOKS & PUBLICATIONS 


MANUSCRIPTS WANTED, all types. 
Publisher with 70-year tradition. 
1-800-695-9599. 


JAGUAR AUTOMOBILE ENTHUSI- 
AST MAGAZINE WRITE FOR FREE 
BROCHURE/DISCOUNT COUPON. ЕЈАС, 
BOX 220-PS, CARLISLE MA 01741. 


THE MONUMENTS OF MARS! FAN- | 


TASTIC, ORIGINAL SCIENTIFIC 
TREATMENT OF MASA PHOTO EVI- 
DENCE FOR A LOST CIVILIZATION ON 
MARS. BOOK $18.45, Audio Cassette 
$12.95, Postpaid. Free Information. L. 
Stern, P.O. Box 208, Dept. PM, Nyack 
N'Y 10960. 


AVIATION 


HOBBY HELICOPTER Ultralight True 
Helicopter-Conventional Helicopter 
controls. Simplified construction—Motor- 
cycle or Rotax engine. Information: $5.00: 
POLYNOVA, Dept. PS, Saint-Remi, Que- 
bec Canada JOL oLo 


Ultralight Helicopter 
7 "n License Not "ls 


PE 


zd DRI 
ЖЛ Technologies =i 
Pl Вох 5100, Dept М. Vandenberg MB. СА ТИП 


" YF the Self 
Паром! 


- фи hild 


HANG GLIDING INFORMATION! ALL 
SCHOOLS—DEALERS—EQUIPMENT 
. „ . $5.00. CROSBY ASSOCIATES, PO BOX 
6356, SYRACUSE, NY 13217. 


HOMEBUILT ROTORCRAFT p 
zine. Twelve issues - $20.00. Sample - $2 
VISA, MasterCard. RFI, Suite 281-PS 5555 
Zuni SE, Albuquerque, NM 87108 (505 
298-9362. 


ши vour o HELICOPTER! 
Take-off fion ыле fo open skies! 


Simple, low-cost 
assembly 

емо license needed 

SSeveral helicopter 
kits & plans avail, 


Helicopter Plans 
Helicopter Experimenter Book. . . 
Complete Kit Info. ......... 


| SPECIAL! All 3 items: Only $19.95 
Add £2 postage. Foreign add $5 U.S. 


HEL ' Riderwood, MD 21139 
Credit card order line: 1-301-583-6386 


Awad Winner o 
Aaro-Design Jena 


MICROUGHT*COPTER Il 


ЖДО MANUAL A 
PLANS $15.95 


+$ 3 (S&H): Foreign 55 
Brioce EZ 


Empty wt 1 IR 
Gross wt. 750 ib 
Max боне 4! m? 


P.O. Box 27158-J, Austin, TX. 78755 


LONESTAR SPORT HELICOPTER. 
Single place kit. Info $15., Video $35. Star 
Aviation, PS, 20180 FM 2252, San Antonio, | 
TX 78266-2610. 


FOUR-PLACE, BD-4 Information. 31428 
llth Place S.W., Federal Way, WA 98023. 


GRAVITY POWERED FLIGHT PARA- 
GLIDING. Video $30. Information $10. PPP 
Inc., P.O. Box 213, Crested Butte, CO 81224. 
(303) 349 5961 

HOMEBUILT | 

HELICOP TERS 

{few Designs} 7 Models Available 

* GIRÜ POETER 
+ JET TIP HELICOPTER 


PLANS , e 
T +- 
я CO-AXIAL HELICOPTER E Д 


ж FULL FLIGHT HELICOPTER 
INFORMATION PACK $5.00 
Includes: specs. photos, prices 


BW ROTOR CO,INC. __ 


x HOWERCAAFT 


[nl 


Box 391-A 
Towanda. K5 67144 


BUY IT WHOLESALE 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations Closeouts! . . . Job 
Lots ... Single Samples. Free details. 
Worldwide Bargainhunters, Box 1409.B, 
Holland, MI 49422. 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp: DDN. Box 
20152-G, Ferndale, Michigan 48220. 


COMPUTERS 


CLONES AT WHOLESALE. Call 
1-800-229-8003. DS Squared Inc. Robbins- 
ville, NJ 08691. 


AMAZING moneymaker! Turns 3.5" dou- 
ble density into high density disks instantly! 
Free details: Medco 6344 Fall River, Sacra- 
mento, CA 95824. 


OPPORTUNITIES AWAIT! COM- 
PUTERS MADE EASY, FUN, AND 
PROFITABLE. FREE INFORMATION: 
CORNERSTONE, P.O. BOX 764, 
ALEXANDRIA, MN 56308. 


ANTI-VIRUS SYSTEM. Immunize 
MSDOS Computers 100% intercept all virus 
activity. Free information, dealers welcome. 
TELSTAR ELECTRONICS, P.O.Box 217, 
6190AE Beek, Netherlands. 


SAVE big money. Design speaker enclo- 
sures with speaker cad for IBM. Send $49.99 
ao Plus, POBox 1810, Cordova, TN 


COMPUTER Industry Insiders leaks 18 


Moneysaving Secrets that could save you 
Hundreds on your next Home or Business 
PC. FREE Details OEM Enterprises, 36 
Four Seasons Center, Suite 177, Dept CSI 
Chesterfield, MO 63017. 


BUILD YOUR OWN COMPUTER 
books 286, 386 or 486 $19.95 each. 
COMPUBOOKS, 728 B Street #P Coeur 
D'Alene, ID 83814 


— EEE m -r 


| FIND THE LOWEST U.S. COMPUTER 
PRICES. ANY BRAND Consumer Re- 
sources. 800-IMPACT-8. 


SAVE BUILD YOUR OWN COMPUT- 
ER. Information pack $2.00 -- SASE: Com- 
83123-0843 POB 230143, St. Louis MO 

STAR TECH COMPUTER ACCESSO- 
RIES FREE Price List: Star Tech, PO Box 
459, Brightwaters, NY 11718. 


CB RADIO 


POLICE—FIRE SCANNERS, CH'S 
MARINE 2-WAY, ANTENNAS, HPR, 
| BOX 19224P5, DENVER, CO 60219. 


LMR, CB, SCANNERS CATALOG $2. 
RAYS, BOX 14862, FT. WORTH, TX 
76117-0862. 


CABLE EQUIPMENT 


CABLE T.V. CONVERTERS Jerrold, 
Oak, Scientific Atlantic, Zenith, & manv 
| others. "New" MTS stereo add-on: mute & 
| volume. Ideal for 400 & 450 owners! 
1-800-826-7623. B&B INC. 4030 Beau- 
D-Rue Drive, Eagan, MN 55122. 


CABLE TV BOXES, We sell only the best 
low prices, we ship COD. $2.00 for catalog 
Ace ucts, P.O. Box 582, Dept. 5, Saco, 
ME 04072, 1-800-234-0726. 


DESCRAMBLERS, Converters, LOW- 
EST PRICES. CNC Concepts Inc., Р.О. 
Box 34503, Minneapolis, MN 55434 
1-800-535-1843. 


CABLE TV 
«BOXES" 


Converters—Descramblers | 
Remote Controls—Accessories | 
* Guaranteed Best Prices ж 
g * 1 Year Warranty —C.O.D.'s ж 
* immediate Shipping * 
+ FREE CATALOG + 
Call or Write 
TRANS-WORLD CABLE CO. 
12062 Southwest 117th Court, Suite 126 


Miami, Florida 33186 
| —2 1-800-442-9333 


TOENA 
CABLE TV Converters and descramblers 
| Bargain Headquarters! Jerrold, Tocom, Ze- 
nith, Hamlin, Scientific Atlanta, Oak M35B 
| Only $60. Free Catalog. GCN. 1032 Irving 
| ST #109, SF, CA 94122. Order Now! Visa/ 
MC/COD 800-327-8544. 


All makes and models! Low Prices. 

Quantity discounts. 60 Day Warranty Shipment 
within 24 hours. Stamped envelope (50€) tor FREE 
catalog. C.O.D. orders accepted. No Illinois orders. 
L&L ELECTRONICS, INC. va | 
1430 Miner St., Suite 522 

| Des Plaines, IL 60016 


| YEARS OF CUSTOMER SATISFACTION! 


Purchaser agrees lû comply with all State and Federal laws re- 
garding private ownership of Cable T.V. equipment. Consult your 
local officials. 


CABLE DESCHAMBLERS 
OAK M35B COMBO $38.95 


Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer 


| & MORE! OUR PRICES ARE BELOW WHOLESALE! 
= CABLE-- PLUS 
| 14417 Chase St. #481-M, Panorama City, CA 91402 


| 1-800-822-9955 • Other Info. 1-818-785-4500 
NO CALIF SALES — DEALERS WANTED 


CABLE TV SECRETS—the outlaw pub- 
lication the cable companies tried to 
HBO, Movie Channel, Showtime De- 
scramblers, Converters, etc. Suppliers list 
included. $9.95. Cable Facts, Box 711-P8, 
Pataskala, OH 43062. ; 


PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 


OAK * ZENITH * HAMLIN * PIONEER | 


Converter Only • Hand Helds 
Ch. 3 Filters * 3 Ft. Jumper Cable 
VISA/Mastercard C.O.D. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
[7] 6 Mos. Warranty 
(NO ILLINOIS SALES) 


FREE CABLE AND SATELLITE DE- 
SCRAMBLER PLANS. Send SASE. 
MJMS INDUSTRY, BOX 531, BRONX, 
NY 10461-0208 


CABLE TV DESCRAMBLERS 


* CONVERTERS + 
and ACCESSORIES. 


PANASONIC, JERROLD, OAK, 
PIONEER, SCIENTIFIC ATLANTA 
| AND MORE. LOWEST PRICES. FREE CATALOG. 


CABLE READY 
| COMPANY 


(800) 234-1006 


CABLE TV CONVERTERS- 
DESCRAMBLERS WHOLESALE CLUB! 
WE SPECIALIZE IN DEALER SALES! 
OUR LOW 10 LOT PRICES: JERROLD 400 
DRX3 DIC-$95, ZENITH Z-TAC - $150, 


AND MANY OTHERS... VIDEO-TECH, | 


3702 5. VIRGINIA STREET, #160-304, 
RENO, NV 89502. CALL TODAY! (800) 
562-6884 VISA MC/COD 


CABLE TV DECODER. Kits, all makes 
S.A., Jerrold, ete., Free Catalog. Kits Inc., 
1106 N. Flagler Åve.. Suite 363, Homestead, 
FL, 33030. 


CABLE CONVERTERS: Jerrold, Ham- 
lin, Oak. LOWEST PRICES Wholesale 


only. Call or Write АСТУ, 917 Hillcrest Ave- | 


nue, Stuart, FL. 34994. (407)220-6841. 


DESCRAMBLERS: OAK M35B, 
$39.95. Also JERROLD, ZENITH, SCI- 
EMTIFIC ATLANTA etc. Guaranteed. Ca- 
ble Plus, 14417 Chase #481-G, Panorama 
City, CA 91402. 1-800-822-9955. 


CONTESTS 
$25,000.00 TRIVIA QUIZ. CALL 
1-900-786-9991. YOU CAN WIN 
$25,000.00 CASH! $5/MIN. 
DO-IT-YOURSELF 


TELEPHONE LISTENING DEVICE 


Record tetephone conversations in your office or 
home Connects between any cassetle or (ара 
recorder and your telephone line Starts autt- 


sides ol conversation Stops recorder when 
* phone 15 hung up 


EACH бү Duc ive 
| men Powerful FM TRANSMITTER 


Many Limes more powerful than other transmitters 
Transmits up to 'à mele to any FM rade -Easy їо 
Assemble КЇ - up Юю ЧҮ балету (nol mci.) 


|] For catalog of Transmitters, Voce Scramblers and 
| other specatty items. enciose $2 00 10 USI Corp 


Call 407-725-1000 or send $19.95 + £1.00 


shipping per item to: USI Corp., PO Box 
PS-2052, Melbourne, FL 32902 COD's OK. 


Txt" 


ARROWHEAD Making. VHS $29.95 S/H 
$3.50. Commons, Box 5012-PS, Central 
Point, OR 97502. 


51,000 CATALOGS listed. Sources For 


Anything! $5.95 CATALOGS. Box 92452X, 
Atlanta, GA 30314. 


QUARTZ CLOCK MOVEMENTS and 
ds lies! Low Prices! Yankee Ingenuity, Box 
, Altus, OK 73522. 


200 SUPPRESSED/DORMANT 
VENTIONS! 


RARE INFORMATION 


DATABASE CATALOG! $2: REXCO, BOX 
19250, JEAN, NV 89019. 


SURVEILLANCE 
TELEPHONE 


Monitor room conversations $175.00 
Monitor room & telephone $275.00 € 


conversations 
Dialer tap, calls you when phone is used. $305.00 
Available in the telephone or small plastic case. | 
Range Unlimited - 6 month warranty - Phone Tap Catalog $3.00 
LISTEN ELECTRONICS, 603 Elgin, Muskogee, OK 74401 


1-800-633-TAPS 


SURVEILLANCE - COUNTERSUR- 
VEILLANCE! Guaranteed Lowest 


Prices! Huge 
PROTECT R, Box 520294-A, Salt Lake | 


Catalog $5.00 (Refundable). 


City, UT 84152. 


BUGGED? WIRETAPPED? Find out 
| fast! Countermeasures equipment catalog 


$1.00. Capri, Box 5895, Bayfield, CO 81122. 


DON'T THROW AWAY THAT USED - 


COPIER OR PRINTER CARTRIDGE! 
. Do it yourself 


it's eas * 34 20 1а 10 5 3 
| ene ele SAVE OVER TN LASER PRINTERS 
v Шум! Racnarger ка = i Liai E иа 
+ Replacement Hes 

» ireingehpns 
MORACK 


= 
INCORPORATED Order or Information | INSTRUCTIONAL 


98132 Wmdsa Or 
_ Palos Hills, IL 60465 "mr FAN (708) 598-9203. 


* (500) 637-2696 


AMAZING 


SCIENTIFIC & ELECTRONIC 


LASERS AND SCIENTIFIC DEVICES 
3mw Vis Red Laser Diode System Mit...............$159.50 
Laser Beam" Bounce” Listener Wit..................$199.50 
Visible Simulated 3 Color Laser Kit ................... $4.50 
40 Watt Burning Cutting Laser Plars................$20.00 
Hi Powered Pulsed Drilling Laser Plans... Medicus $20.00 


1 to 2mw HeNe Vis Red Laser Gun Assembled ....5199.00 


Laser Lite Show ~ 3 Methods Plans ....................$20.00 

see in [ha Dark КЙ..................................... $239.50 

Electromagnetic Coil Gun Kit............................ $63.50 

Hi Velocity Coil Gun Plans .............................. $15.00 

Levitating Device Plans ................................. $10.00 

Electronic Hypnotism Techniques Ptans..............$10.00 
HIGH VOLTAGE AND PLASMA DISPLAY DEVICES 


75,000 Volt DC Variable Output Lab Source Kit.... $149.50 
lon Ray Gun Kit, project energy without wires ......$69.50 
120/115 VAC Hi Out Neg lon Generator Mit...........$94.50 
Telekinetic Enhancer/Electric Man Assembled ......$99.50 


Lightning Display Globe Mit ............................ $54.50 
Worlds Smallest Tesla Coil Kit... nm 
250KV Table Top Tesla Coil Kit ....................... $249.50 
1.5 Million Volts Tesla Coil Plans .....................520.00 
Jacobs Ladder - 3 Models Plans ...................... $15.00 
Anti Gravity Generator Plans ...........................40.00 
Plasma Fire Saber Assembled ......................... $69.50 
Dancing Plasma to Music and Sounds Assembled .. $79.50 


Invisible Pain Field Blast Wave Gen Assembled ....$74.50 
Phasor Sonic Blast Wave Pistol Kit .................. $59.50 
Infinity Xmlr, Listen in Via Phone Assembled ......5199.50 


Automatic Tel Recording Device Assembled .........$24.50 
3 Mi. FM Auto Tel Transmitter Kil .....................$48.50 
3 Mi. FM Voice Transmitter Kit ........................ $38.50 
Homing/Tracking Beeuer Transmitter Kit............. $49.50 


EASY ORDERING PROCEDURE TOLL FREE 1-800-271-1705 


er 24 HRS ON 1-503-673-4730 or FAX IT TO 1-603-672-5406 
VISA, MC, CHECK, МО IN US FUNDS. INCLUDE 10% SHIPPING. ORDERS 
$100.00 & UP ONLY ADD $10.00. CATALOG $1.00 OR FREE WITH ORDER. 


INFORMATION UNLIMITED 


Р.0. BOX 716, DEPT. PS3. AMHERST, NH 03031 


LASERS, imw To ку, Low Prices, Free 
Catalog, 


CALL TOLL FREE, 


356-7714, Or Write: MWK INDUSTRIES, 


1269 Pomona Road, Corona, CA 91720. 
73,560 


CATALOGS DIRECTORY 


ide. Sources For Everything! Listed and 
escribed! $6.95: CATALOGS, BOX 
14107AB, Jackson, MS 39236. 


FLAT ROOFS - SAVE 70% Any size. 
Easy, safe, foolproof method proven 22 | 


years. Details: ROOFS, Р.О. Box 2784PS, 
Bethlehem, PA 18001 


NEON, Course With Free Video, NEON, 
Box 4410, Arlington, Virginia 22204. 


1-800- 


SUPER-MINIATURE 
FM TRANSMITTER 


MEW XST500 BUPER-MINIATURE 
bansmittar uses Surface Mount 
Technology (SMT)! Smallest high 
performance FM tranamiter avaliable 
anywhere. Tranamits whiapers to any 
FM receiver up to a mie away. Uses 
9V battery, Complete, easy to 
assemble, kit with al SMT parts 
| already assembled m circuit board. 


CHECK MC 
$39.95 CODADD $206 


TECH INFO 1-602-829-8152 
ORDERS ONLY 1-800-338-7389 


201 E Southern Ave, бине 114 
| Tempe, AZ 85282 


AIR CANNON! Launch Projectiles with 


| compressed air and PVC pipe! Lightweight, 


, $12.00 


easy to make. Plans for several t 
hicago, IL 


Personal/FX, Box 8125 Dept A, 
60680-8125 


REVOLUTIONARY shade controlled 
PATIO or DECK cover EASY. How To Plans 
12.50 P.O.B. 8699 H.S.V. AR. 71909. 


STOP PRANK PHONE CA LLS! Device 
displays callers phone number, $79.95. Bro- 
chure $1.00. SURVEILLANCE catalog 
$5.00, EDE, РОВ 337, Buffalo, NY 14226. _ 


APPLIANCE TROUBLES? Fix them 
yourself and save $$$. Parts for all major 
appliances. DIY Appliance Parts. | 
1-800-835-3680. 


BATHTUB CHIP REPAIRS. Detailed 
instructions $9.95. Dagla Holdings, P.O. Box 
429, Station “О, Toronto, Ontario, Canada | 

2Р1. | 


ELECTROPLATING TEXTBOOK, i 
ELECTROPLATE METALLICS NON- 


: METALLICS. $14.95. Details free. Tropic, 


X95, Palm Bay, FL 32906-0095. 


PICKS UP A WHISPER 50 FEET 
AWAYI The um el 
miniature FM transmitter 

4-stage circuit NOT to be cre | 
with a simple wireless ees 
nid snap the unit d od 

and you can 


needs a battery! Up to 1/4 mile 
range. Tunes from  70mhz to 
130mhz. Easy to assemble kit 
includes all parts and instructions - 


.99. 

Call 529.99. | MO, VISA, MC for 

immediate shipping. Include $1.50 

S&H. FREE SHIPPING on orders of 

2 or more kits. All orders poene by 

U.S. Mail. COD add $4.00 

checks allow 21 days. 

DECO INDUSTRIES, BOX 607, 
BEDFORD HILLS, NY 10507 


CALL 1-800-759-5553 24 HAS. 


TELEPHONE Automatic FM transmit- 
ter, no battery, Kit $24.95. Automatic record 
ing, no battery, Assembled $19.95. Visa/MC 
(514) 481-2311 NET Electric, 4901 Cumber- 
land MTL, Quebec H4V 2N5. j| 


OIL FIRED SAUNA HEATE R. Pland 
and material list-$5.00, wood fired plans anc 
M/L-$4.00; Wesmk Innovations, Rd#2, Box 
644, Chester, VT. 05143. 


FISHING LURES Make Them Yoursel 
Instruction. $5.00 SASE-J.C. Cuttrell, РО 


| Вох 5156, Amarillo, TX 79117. 
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DO-IT-YOURSELF (соко 


LASERS 3k 
VISIBLE LASER MODULE 
5 mw 
Module 


Cat. & 
VLM-5 


519500 


2 or 5 mW @ 670 nm (Red) CW. 
Inside 1 square inch @ 50 feet 
Sto 10 МОС @ 60 тА 

58" dia. x 1.13" long 


515000 

| Output: 
Spot Size: 
Input Power: 
Dimensions: 


EE NM AS ن‎ — 
APPLIED LASER SYSTEMS 


HELIUM NEON LASER KIT 


z5ÓmWw,63à3nm 
Red Output 

12 VDC aperation 
Kit includes 
Commercial made Ы ‘ 

Laser Tube & Power Supply. AE 
Requires Final Assembly into a Project Case that you supply 


FOR FAST SERVICE: Call to ship COD 
. Add $8.00 for S & H — AZ Residents ada 6.5% tax 
FREE CATALOG Gira robar: 
MEREDITH INSTRUMENTS 


Р 0. Box 1724 * 6403 N. 58th Ave. 
hone: (602) 934-9387 FAX: (602) 939-3369 


Cat. # HNKD-10 


ADD SUBLIMINALS TO YOUR AU- 
DIO SYSTEM. Make custom tapes. SPS 
encoder installed into tape monitor. Uses 
your portable cassette recorder, and endless 
oop tape. Automatically adjusts subliminal 
level to music, mutes during pauses. Manu- 
al, cables included. Information $1.00. Or- 
ders $59.95 +2.00wh, SPS, Box 85154, Las 
Vegas, NV 89185 


| X-TERMINATORS, Proven-Formula, 
Ноте Chemicals Kill Pack Rats, Gophers, 
$5.00 SASE, PO Box. 32214, Tucson, AZ 
85751. 

HIGH-VOLTAGE PLANS. Create Fork 
Lightning 50,000V-1,200,000V. Catalogue 
y m" Box 1054PF, Duvall, WA 


BUILD YOUR OWN 2000 5а. FT. 
Ns Pay for it under 10 years. My easy to 
follow instructions and drawings are onlv 
$15.00. Satisfaction Guaranteed. RAMAR 
РО. Box 23008 St. Louis, Mo. 63156 


| HEAT AND COOL YOUR HOME 
YEAR ROUND USING PVC PIPE. 
INFORMATION & PLANS $6.00. PBS 
SYSTEMS, P.O. BOX 2731, HUNTSVILLE, 
AL 35804-2731 


Se T I ——Vvy—————————‏ ع 
HAND Due усо can make at home. For‏ 
to R1, Box 31, Galveston, IN‏ 


E fit post, 9 
ug or side ter- 
ninal batteries 


| 

Disconnects all electrical circuits with 

a simple turn of the knob. Attaches 

0 battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 

liminates battery drain, prevents 
lectrical fires, provides emergency 

-ut-off. 

iemove knob to stop theft and un- 
iuthorized operation. 


$14.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
3ox 27-PS, Tyrone, PA 16686 
814-684-2603 


quantity discounts—12 units or more. 
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* Glendale, А2 85301 | 


^A 


Hemmings 
| Motor News 
World's largest collector car 
marketplace 
Over 8S0 pages each month 


| Filled with fhousinds o* 
ads for old cars, parts, 
Services, Suppe more 
Se ery Introductory Offer: 
\ NINE Ets B a 


PE i4 n Canada 


EE P TH 95 


Вох 100, Dept. 502440, Benningion, Vermont 05201 


EDUCATION & INSTRUCTION 


HIGH SCHOOL at home. diploma 
awarded. Low monthly payments. No 
classes, information free. Phone tree 
1-800-228-5600, or write: American School, 
De t. #347, 850 E. 58th St, Chicago, IL 
6063 b 


PARALEGAL GRADED CURRICU- 
LUM. Approved home study. Most afford- 
able and comprehensive. 100 years of legal 
training. FREE CATALOG 1-800-826-9228. 
BLACKSTONE SCHOOL OF LAW, P.O. 
Box 790906, Dept. PS. Dallas, Texas 75379. 


FREE COLLEGE TAPE E:ternal 
Degrees Business/Public Administration, 
LAW, Graduate-Undergraduate, F inancial 
Aid. (800) 759-0005 Ext 618, LASALLE 
UNIVERSITY, Mandeville. LA 70470-4000. 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. (formerly Reisch? 
Since 1933. Term Soon. Free Catalog-COL. 
Gordon E. Taylor, Box 949, Dept. 3, Mason 
City, LA 50401. 515 423-5242. 


KEYBORED? Try à Unique Piano Les- 
son Experience. Teens - Adults. 


800-347-1556. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES, ACCREDITED, INEX- 
PENSIVE, FAST. FREE  INFOR. 
MATION. DH. JOHN BEAR, PO BOX 
826-PS, BENICIA, CA 94510. (800) 
835-8535. 


BOOST YOUR CAREER! Prestigious 
DIPLOMA or ASSOCIATE DEGREE. 
homestudy, accredited, $495. or 770., finan- 
cial aid. YAACOV COLLEGE, Chester- 
Mall-Plus Rt. 24, Chester N.J. 07930 


THINK-TANK presents most subjects’ un- 
believable mistakes-—$5.00. 14353 Grand- 
ville Det. MI. 48223 


IMMEDIATE JAPANESE Elfective, 
fast, easy. 120 minute cassettes, book. Send 
$13, Alex Chiu, 2371 45th Avenue, San 
Francisco, CA 94116. 


SCHOLARSHIPS, GRANTS, FEL- 
LOWSHIPS Available. Everyone Qualifies! 
For list/application. Send $1.00. AFAR, Box 
544-5, East Elmhurst, NY 11369 


BECOME A PARALEGAL. WORK 
WITH ATTORNEYS. HOME STUDY. 
FREE CATALOGUE. 800-362-7070 
DEPT. 1.6109. 


LEARN SKIP TRACING AND MISS- 
ING INDIVIDUAL INVESTIGATIONS. 
Become an expert skip tracer. Complete 
training program from AMERICAN TRA- 
CING CORPORATION. Send $2.00 for 16 
pages INFOPACK, 289 College Street, Bur- 

ington, VT 05401 -8320. 


COLLEGE FINANCIAL AID. Many 
sources untapped. Program guarantees 6-25 
sources, Write CAF, Dept. 10, PO Box 10088, 
silver Spring, MD 20914. 


ELECTRONIC SUPPLIES & 
EQUIPMENT 


SURVEILLANCE - Privacy control - De- 
bugging - Protection. (Kits - assembled) 
Large new catalog $8.00 Tri-Tron 2209F 
Lapalco, Harvey LA 70058. 


SURVEILLANCE Equipment! Catalog 
$5. 2515 E. Thomas, * 16-864, Phoenix, Ari- 
zona 85016. 
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ELECTRIC VEHICLES 


CONVERT FROM GAS TO ELEC- 
TRICITY. Illustrated step-by-step manual, 
full line of proven component, all new stock. 
$5.00 for catalogue, or $37.50 for manual & 

catalogue. ELE "TRO AUTOMOTIVE, PO 
BOX 1113-P10, FELTON, CA 95018-1113. 


_ EMPLOYMENT INFORMATION 


JOBS, Any State, Any Occupation, in- 
cluding Government, State, Public. Also 
Cruiseships, Tugs, Ships, Riverboats, Oil- 
rigs. Women-Men. Work month- Home 
month. U.S.A. plus Overseas. Information 
$5.00. Nationwide Employment, B223 Cen- 
tral, Indiana 47110. 


POLES, M.Sc. Physics, Computer Pro- 


өн B.Sc. Building Engineer, 
iim i ا‎ Q.5., Looking for work US 
Canada. Urgently Fax  Kazik 


0027-358-700-732, RSA. 


FREE 24 Hr. job seeker Hotline. 
[(313)258-6959, ext.223. 


HOMEWORKERS NEEDED BY OVER 
100 COMPANIES! For Complete List 
Send $9.95: C. Pierce, Box 1748-PS, Brea, 
California 92622. 

BIG MONEY IN KUWAIT, SAUDI 
ARABIA, AND GULF STATES! More jobs 
than ever. ALL FIELDS. Gulf Employment 
Guide provides VALUABLE INFORMA- 
TION plus directory of 1000+ USA and 


Gulf Companies. $20.00. GEG1, Box 766- 
PS, Bigfork, Mt. 59911. 


ALASKA'S ECONOMY 15 EXPAND- 
ING. The “1991 Alaska Employment Re- 
pr covers all employment areas including 

usiness addresses, $14.95. TR Alaska, P.O. 
Box 33839J, Juneau, AK 99803 


ENERGY SAVING 
SOLAR, 


GREENHOUSE, AQUACUL- 
TURE AND ENERGY SAVING CATA- 
LOG! 64 pages. Order from one expert 
source. Featuring Sun-Lite* for do-it- 
vourselfers, builders, designers. Americas 
argest energy saving mail order house! 
$1.00 postpaid. Solar Components Corpora- 
tion, Dept. PS. 121 Valley St., Manchester, 
NH 03103. PHONE 603-668-8186 


SAVE EMERGY COSTS Instructions, 
Sources $5.00. Baxter, 6023 Beaudry, 
Houston. TX 77035. 


SOLAR POOL HEATERS under 
$100.00 built with locally available parts. 
Plans/instructions $5.00. SOLAR, 9 
PLUMER LA., MONROE, CT 06468. 


SAVE UP TO 50% GUARANTEED 
WITH THE ENERGY EFFICIENT HOME 
MANUAL $15.00 IDC, 10549 DECATUR 
AVE. 5., BLOOMINGTON, MN 55438 


FINANCIAL 


DEBTS? BILLS? BAD CREDIT? No 
problem! We'll help now. Applications ac- 
se $500-$50,000. Not a loan company. 

Күз app TCAC, Dept. PS. 400 Century 
Park South 4117, Birmingham, Alabama 
35228 or call 1-800-869-0607. 


COMPUTER Erase Bad Credit Free In- 
stantly. Free Details: Geld(Pi, 13950 Ven- 
ura, Sherman Oaks, CA 91423. 


$5,000.00 CASH AVAILABLE To Start 
Or Expand Your Business. Guaranteed. 
Free Revealing Details. Write: American 
Business Club, 301 AH Plymouth Drive, 
Dalton, GA 30721-9983. 


PHONE for a Loan. Fast Process 
($500-250,000 pay up to 15 yrs) Capital - 
(404 1593-0244 


LOW INTEREST VISA AND MASTER- 
CARDS. EXCLUSIVE LISTING. $10 TO 
INVESTMENT ENTERPRISES/PS, 2180 
NEILL WAY, HANFORD CA. 93230 


FOR INVENTORS 


INVENTORS: Call TLCI for free TU 
mation 1-800-468-7200 24 hours/day — 
USA/Canada 


PATENT AND DEVELOP Your Inven- 
tion. Registered Patent Agent and Licensed 
Professional Engineer. Send for FREE PAT- 
EMT INFORMATION Every Inventor 
Should Have. Richard L. Miller, 12 Parkside 
Drive, Suite-N, Dix Hills, NY 11746. (5161 
499-4343. 
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WORK DIRECTLY WITH 
| REGISTERED PATENT ATTORNEY 

AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 


Р S. & INTERNATIONAL PATENT APPLICATIOI 


disclosure and record of Invention. 


Overseas production, prototypes 
and research readily avallable. 


| INTRODUCTION TO INDUSTRY & MARKETING F 
Also specializing in 
| copyrights and trademarks 
Less than 1 hr. flight time tc 
US Patent Office 
MICHAEL I. &KROLL | 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 


171 STILLWELL LA, SYOSSET, NY 1179 
Call toll free 

US & Bansal 800-367-7749 
IOUTSIDE USA 516-367-7777 
FAM 516-692-2787 


REGISTERED PATENT ATTORNEY. 
D.A. Kettlestrings, 414 Hungerford Drive, 


Rockville, Maryland 20850. 1-800- 
748-6216. 

FREE help for inventors! No charge for | 
protection forms and information kit. Affili- 


ated Inventors Foundation. 1-800-525-5885. 


INVENTORS! Can you patent and profit 
from your idea? Call AMERICAN INVEN- | 
TORS CORPORATION for free infor- | 
mation. Over a decade of service 1 (800) 
338-5656. In Canada call (413) 568-3753. 


MEW TOY IDEA? Want access to toy 
companies? EXCEL offers full inventor ser- 
vices. FREE phone consultation. Call (612) 
934-1200. 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation, C-7-Fl, Fremont, Ohio 43420. 

INVENTORS! Call IMPAC for free infor- 
mation package. USA/Canada: 1-800- | 
225-5800. Performance profile provided. 


NEW IDEAS? MAKE SOMETHING | 
HAPPEN! We have expertise designing. de- 
veloping, marketing and licensing new 

ucts to brand-name companies with sales 
worldwide - earning а киш Fees Free Infor- 
mation. GREAT AMERICAN ROYALTY 
GROUP 1-800-235-8640 


SUCCESSFUL inventor can help YOU! 
Free information! MOORE OPPORTU- 
NITIES, 2058 Mills Avenue, Suite 237, 
Claremont, CA 91711. 


SERIOUS INQUIRIES: For Develop- 
ment, Patenting and Licensing, call Davison 
& Associates. Free Information 
1-800-677-6382. 


M'Y 52 Secrets To Success In The Inven- 
tion Business Have Arrived. 16 New Inven- 
tions To Help You Get There, $29.95: Gary 
Lake Enterprises, 436 Saint John Street, 
Windsor Ontario Canada NSS 3T7. 


FOR THE HOME 


BASEMENT WATER PROBLEMS? 
Nationally syndicated columnist shows 
causes, remedies. Illustrated pamphlet 
$5.00. Check M.O, + .52¢ LSASE. HenH De- 
Marne, P.O Box 559P, Waitsfield, VT 05673. 


NEED TO HELP FAMILY, FRIENDS 
AND EMERGENCY CREWS LOCATE 
YOUR HOME AT NIGHT? Call 
1-800-233-7893 ext. 1006 for FREE 
brochure describing the Reflect-R-Box by 
J.D. Cooper, Ltd. 


GARDENING 


IRRIGATION SYSTEMS, underground 
lawn sprinklers, install yourself booklet, 
$9.95, Central Jersey Irrigation, Box 305, 
Englishtown, NJ 07726. 


EASY-BUILD GREENHOUSE PLANS 


$11.95, postpaid: SIMPLY PLANNED, 
PO Box 660310-24, Sacramento, CA 
95866-0310. 


BACKSAVER COMPOSTER FOR 
PLANS, SEND $10.00 TO J.E.C., 3873 
BURNINGHAM DR., WEST VALLEY, 


UTAH 84119. 


GIFTIDEAS 


EXOTIC GIFTS from all over the world. 
FREE CATALOG. Order now, satisfaction 
uaranteed. Akita Enterprises, 208 Martha 
Dendy Drive, Clinton, 29325. 


GOOD EATING 


10 EASY Dinner Recipes That Will Turn 
Heads $3.00. B. Smith, Box 233, Hatfield, 
PA 19440. 

MONTANA COWBOY CHILI. Quick- 
-easy. Plus other downhome and CAMP- 
ING favorites, $3. 50, PO Box nda Boulder, 

LO 80306. 


RECIPE: Zucchini muffins 7 00 esl 
order. SASE. Fay Stephens, Box 137, Br 
ord. AR 72020. 


GOVERNMENT SURPLUS __ 
DRUG RAID SEIZURES! Buy dirt 


cheap. Cars, houses, boats, computers, furni- | 


ure, Seizures: Box 4309-YG 
A 91791. 
SURPLUS Government Property. Save 
housands. Guide shows how, where. BMC, 
1800 So. Robertson Bl., Suite 500P, Los An- 
geles, CA 90035 


est Covina, 


SAVE! Buy from US government. Sources | 


list, $6.00. Ferris Publishing Dept. S, Box 


932, Newton, ЈА 50208. 
HEARING AIDS 


HEARING AIDS 


PRICE CATALOG, FREE! 


| SUPER SAVINGS! Newest. Finest. All 
1 types. Buy DIRECT & save up to HALF! 

No salesmen. Sold by AIR MAIL on HOME 
| TRIAL. FREE Catalog. Write: 


{| MONEYSAVERS. 
560 


36658 Apache Plume Dr. 
В Paimdale, CA 93550 
HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
| Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 15800-323- 1212 Toll Free. 


FREE Hearing Aid Catalog. All Models. 


Huge savings! No salesman will call. | 


RHODES Dept. 12T, Brookport, IL 62910. 
Phone 1-800-453-4905. 


HELP WANTED 
EARN MONEY Reading Books! $30,000/ 


yr. income potential. Details. 1-805- 
962-8000 Ext - 


HOME TIETE PC users needed. 
tential. Details. Call (1) 805 
xt. B-20025 


INTELLIGENCE JOBS. All branches. 
US Customs, DEA etc. Now hiring. Call (1) 
805 962-8000 Ext. K-20025. 


HOBBIES & COLLECTIONS 


BEEKEEPING EQUIPMENT Free 
Catalog. Bee Farm, Rt. 1, Department 70, 
Moravian Falls, NC 28654. 


17 FASCINATING INTERNATIONAL 
Stamp Sets. $10.50 retail only $4.95 to intro- 
duce our worldwide, USA, JFK approvals. 
Your choice! Wilton, 15 Londonderry, PSDF, 
Londonderry, NH 03053-3386. 


UNIQUE COLORFUL AQUARIUM. 


E CRAFTSMAN 


CLOCK movements, components, plans, 
epoxy, ишн, door harp supplies, videos, 
stencils - over 1500 items! Who 


dover, NJ 07821-0463. 


ROUTER MOBILITY WITH UNIQUE 
BASE FOR PLANS. SEND LSASE AND 
$5.00. GERALD TEMPLETON, 4906 Gar- 
denia Way, Sacramento, CA 95841. 


BACKYARD Syingeet And Playhouse 
Боза э 00 В. Smith, Box 233, Hatfield, PA 


100 WOODWORKING PATTERNS 
every other month only 10¢ each. Free trial 
membership. Pay only $9.99 for sets you 

FCA A WOODWORKING PAT- 
TERN CLUB, DEPT. 9PS-6CL, 103 Clo 
ver Green, Peachtree City, GA 30269. 


HOME HEATING, FUEL SAVERS 


Оби палаююр, лар: $2.00 des ge 
tai Eis 4735 Cove Court, orado 
Springs, CO 80920. 


HOVERCRAFT 


` HOVERCRAFT Plans, 3 to 160 H rtis Infor 
mation $5.00 (refundable). Sevtec, 
Monroe, WA 98272 


HYPNOTISM 
BECOME A HYPNOTIST. Safe com- 


Tele- HS Training. Í 


alog. HSTI, Box 2200- РВ, Quiney, MA 
02269 


INTERNATIONAL SOCIETY FOR 


| PROFESSIONAL HYPNOSIS. Confer- 


ences, referrals, journal, certification. Box 
1215, Manahawkin, NJ 08050. 


INVENTIONS WANTED 


INVENTORS Your first step is impor- 


| tant. For FREE advice, call ADVANCED 


PATENT SERVICES, Washington, DC, 
800-458-0352. -` 


INVENTIONS, ideas, new products! Pre- 


| Profit? Together we'll sell novel ideas! FREE 


EUREKA Information at 1-800-362-4332. 


LEARN how to offer your invention for 
sale or license. Free booklet outlines 
procedures. royalty rates, requirements. 

Sales Corporation, C-7-F1, Fremont, 
Ohio 43420. 


JOKES & NOVELTIES 


THE DURHAM FLY KILLER 
„з most 


ONE OF THE 
MOST SENSATIONAL 
GADGETS EVER MADE! 


"inti dab of food on the target area. Wait for 
a FLY to land. Press the dynamite like switch and 


BINGO 
with all parts. Clear directions. Battery. Powerful 
midget electric motor. $5.00 postpaid. Complete 
unit $10.00 postpaid. 

P.L. Cop., Box 25175, Holyoke, Ma. 01041 


BUILD AN UFO. Send $5.00 for plans to 


P.O Box 1383, Union, NJ 07083 


LÊ ; 
132 Beverly Rd, Hempstead, NY 11550 


CAPS with solar "m fans $21.95 + 
S/H. (407) 569-0339. Visa/MC. 


GOOEY-SLIMY SUBSTANCE! Mix two 
secret solutions! Easy, safe! $3.95 GeoQuid, 
Р.О. Box 30392, Albuquerque, NM 87190. 


KITES 


FREE COLOR CATALOG 
Choose from over 100 kites. 
Many unusual & innovative designs. 
i Call or write for your catalog today!  g 
i Into The Wind « (303) 449-5356 
1408-P Peari St., Boulder, CO 80302 


ы кыш жиш фиш тий кш m eae 


"KITES 
N 


DISCOVER .. BOOMERANGS! HI- 


TECH Designs You Want. Free сма о 


FANTASTIC! Boome Man, 1806-2 
3rd., Monroe, LA 71201-4222 


STUNT KITES GUARANTEED LOW- 
EST PRICES FREE CATALOG ВЕК, 
19306 E. Windrose, Rowland Heights, CA 
91748 (818)912-1272. 


| Visa/MasterCard. 


KITE SPOOL POWER DRIVEN $12.95 
REEL E-Z, BOX 67035 CUYAHOGA 
FALLS, OHIO 44221 


LOANS BY MAIL 


BORROW $50,000 "FAST". Any es 
Guaranteed. Capital, Box 561359-PS 
lotte, NC 28256. 


IMMEDIATE Loans to deserving indi- 
viduals refused elsewhere. Many plans 
included. Try us! Associates P3, Box 9008, 
Baldwin, NY 11510-9008. 


OS $500-$40,000! “Overnight” On 
Signature. dene indefinitel ' Action, Box 
5499-Y Diamond Ваг, CA 91765. _ 


BORROW $500-$200,000 iion 
Nearly everyone jore Free Application 
FSE, Box 10321, McLean, VÀ 221 


BORROW ANY AMOUNT. Quickly on 
Signature/Secured Immediately! Apply 
Now! 1-404-879-5514. 


CASH HOTLINE Loans Up To Your 


Yearly Income. Fast Brod With Proof Of 
| Employment. 312-565-0919. 


LOANS ! LOW PAYMENTS. (Example: 
$5000 Personal ap 
16-349-0251. 


BORROW: $100 - $100,000! Fast! Confi- 
dential. Glendale Associates, P.O. Box 
260279, Plano, TX 75026. 1-800-444-6599. 


LOANS For Perry Ад re Fast. Ap- 
provals! Cash 24-48 Hours! PFS, 210 Fifth 
Ave., Dept. 1102, NY, NY 10010. 


HOW Much Money Do You Need? Simple 
Qualifying. Many uoaa, Unison, 2170 
Broadway #219, NY, 0024. 


Ene $500 - 4090 O1 Signa- 
T Purpose! 97% Eligible 
Шай "National, Box 7627, Long 2 Beek, 


BORROW BY MAIL Get $500-$75,000 
Quickly. Nearly Everyone Qualifies! Re- 
quest Free ony ication. MJS Industry, Box 
531, Bronx, 10461-0208. 


1-900-726-7766 ($15 per call) Visa/ 
Mastercard. Instant Preliminary Approval 
With This Call! Poor Credit. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
NACC PS-4 Box 5399, Torrance, CA 


BUSINESS —Personal. $500-$5,000,000. 
All Eligible. Quick, Confidential. uest 
free application. Write JDS, Box 115, Wap- 
akoneta, OH 45895. Call 419.999.6084. 


FREE MONEY! Never repay. Everyone 
Eligible. NEW Booklet $1.00 (Refundable) 
International, Box 12204, Norfolk, VA 
23502. 


LOANS GUARANTEED! 
credit, immediate placement. 


ardless of 


selors on duty. 513-438-2555 Ext. 192 


ARAB BUSINESSMEN have mon га | 


buy and invest. [ор finders fees paid. I 
691/PS1. Box 3574. Newport Beach, CA 
92659-8574. (714) 722-9260. 

MAILING LISTS 


FIRST ORDER "TRIPLED FREE"! 


Opportunity seekers! Computerized, ad- | 


hesive labels. 200/$5; 500/$9; 1,000/ 
$15: 2,000/$24; 5.000/$49; 10 -000/$92. 
LIST-MASTERS, Box 425-WK, Mt. Sinai, 
NY 11766. Visa/MC/COD call 800- 
356-8664. 

ACTIVE OPPORTUNIST 
NAMES! GUARANTEED! FAST DE- 
LIVERY! MIXED STATES! 200/510; 
500/$15; 1000/$25. DEALER'S CO-OP, 
BOX 526-P5, GRIFFITH, IN 46319, 
1-800-992-9405. 


MAILING LISTS that produce BUYERS. 
Lists of actual mailorder BUYERS, CATE- 
GORIES ON PRESSURIZED LABELS. 
For brochure rush SASE to: RIC & DEE 
INC., 9 Reynolds Road, Shoreham, NY 
11786. 


MODELS—SHIPS, CARS, 
PLANES, ROCKETS 


LIVE STEAM MODELS! 100 Kits or As- 
sembled. Stunning Colored Catalog 
Refundable. Diamond Enterprises. Dept PS 
Box 537, Alexandria Bay, NY 13607 
PHONE: (613)-475-1771. 


ximately $155/month). ` 


tercard- | 
no personal savings deposit required. Coun- | 


| Рон, Idaho, 83853 


MISCELLANEOUS 


GET 7ОМРО. For Plans Send SASE Plus 
$12.95 To: LASH, P.O Box 1421, Marysville, 
WA 98270-1421. 


кы ысын 
very simple process. Complete details о 

$5.00. G. А ond Williams Publishi Co, 
P.O. Box 2981, Hyattsville, MD 207 1. 


UNIFIED PHYSICS, BREAK- 
THROUGH 35. Dennis May, 4957 Wood- 
man Park Dr. #7, Dayton, OH 45432. 


GENUINE Second World War P38 Can 

ers. A Collectors Item. 4 For $5.00 Plus 

$1.00 Shipping: H s А & N Store, 691 Rt. 
130, Robbinsville, NJ 08691. 


MONEYMAKING OPPORTUNITIES 


EARN $500 weekly mailing letters. Free 
Details. Omega, Box 4309-YM, West Covina, 


| СА 91791. 


ЕАЅҮ Work! Excellent 


Products At Home. Call For ттан 


| (504) 641-8003 Ext. 6517. 


FINANCIAL Independence Make Thou- 
sands Monthly. Easy Business. $14.95. 
BAEHR INTERNATIONAL. P.O. Box 4007, 
Manassas, VA 22110. 


PRODUCE VIDEO for MONEY. Com- 
pists et guide. 1-800-235-6646 
ext. à 


$2,000 monthly possible assembli 
(609) 693-5955. Homeworker Box 610 
Lanoka Harbor, NJ 08734. 


3096 to 60% return on your money. For 
details (213) 377-4955. 


NINTENDO-Make big money cleaning + 
repairing Nintendo games ong сар 
and kit. $2495: G 95: Game Kleen, 
lhery Ave., Scranton, PA 18505. 


MAKE CASH AT HOME. HIGH PROF. 
IT DISCOVERY IN RECYCLING IS 
YOUR KEY TO WEALTH! SEND $5 FOR 
COMPLETE START-UP MANUAL TO 
GROUP 2112, P.O. BOX 180693, 
UTICA, MI 48318-0693. 


Ontario, M2H-1R7, CANADA. 


EARN $20.00 hr. Now! Send $2.00 for 
details: CASH, P.O. Box 5865, Tampa, FL 
33675-5865. 


MONEY MAKING HOME BUSINESS 
OPPORTUNITY. FOR INFORMATION 
SEND $2 & SASE TO: MALISSA PUB- 
LICATIONS, Suite 116, 633 So. Bernardo 
Ave, Sunnyvale, CA. 94087 


HOMEMAILERS Needed! $1,000s 
monthly! SASE: Lintel-1PS, 50 E. Shuman, | 
Suite 200, Naperville, IL 60563. 


MUSICAL INSTRUMENTS 


IDI products: Pass 
Dept. L, 625 Miramontes, 
Moon Bay, C 94109. 415/726-0280. 


OF INTEREST TO ALL 


` HAPPINESS FOREVER can be yours. 


New formula works for everyone. $10.00. 
HAPPINESS, 7362 Woodgate, Niagara 
Falls, Ontario 


UFO-Video Documen 1 $25.00 DC Pro- 
ductions, P.O.Box 17189, Palm Beach, 
FL 33416. 


UNE rid of Mosquitoes Коне Guaran- 
$5.00 Money Orders Only, Box 243, 


2 ae мы manual will 
make you an expert. 1 moving- 
estate sales. imc step instructions for top 
profit. Send $5.00 to Devel 


ment for Suc- 
, Box 22211, Milwaukie, OR 97222 


cess А . | 


OLD GOLD, JEWELRY WANTED 
TAKE NO CHANCES, Deal with oldest, 


most reliable firm in old gold business. Es- 
tablished 1934. We buy Gold, Silver, Plat- 
inum, Diamonds. Hi Cash. Free infor- 
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OLD, GOLD, JEWELRY WANTED 


(Cont) 
HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, “Silver 
Platinum. Mail Articles Today. Free gift 


with Information. Chicago Gold & Precious 
Meg 10 S. Wabash, Dept. 1057, Chicago, 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, ФЕ. 
CALS, BUMPER STICKERS. FREE CATA- 
STADRI, 57R LEROY, NYC 10014 
(212) 929-2293. 


PLANS, BLUEPRINTS 
DOME PLANS Build for as little as $250. 


SB 


Send $14 $1.00 for details. S. Zill, 2052 E. Ocean | 


Blvd., Balboa, CA 92661. 


. PROFESSIONALLY DRAWN. Simple. 
Inquiry and SASE gets partial listing. 
Carriage Lane, Charleston, 


Plans- 12B 
SC 29407-6010. 


CONVERT 220 SINGLE PHASE To 
THREE PHASE. Illustrated Plans $25.00 
Includes Shipping. 
4000-180, Randol 


SUN-BAR COOKER 
РО. Box 91, ae oe ee 
(pls. allow 3 weeks for delivery) 


EASY to peus vare great for beg 8'X12', 
inexpensive, plans are great for inners, 
$12, Paradise Gardens, PO Box 865, Mad- 
isonville LA 70447. 


BIG BOOM- Easy, Cheap, Reusable, M-80 
Loud. Not Fireworks. For Holidays, Wildlife 
Control. Plans $10.00: Ted Toth, 1133P 
Western Ave., Toledo, OH 43609. 


LET THE SUN HEAT YOUR POOL. 
Build this solar el for under $100.00 on a 
weekend. Send $12.95 а Water a ae 


your lawn up to 15 
minutes at a рй all ДУ Jan long. Plans: $4.95, 


LET t water your 


J&K Mathis, Inc., PO 
FL 32179. 


x 847, Oklawaha, 


Part Drawings, ВЫ & Detaled Assembly instructions. LOVE | 
Send $12.50 to: MVP Specialty Products, I! 
P.O. Box 485, Chenango Bridge, NY 13745-0485 


калкан» Build your own home, home 
theatre, and auto speaker enclosures and 
subwoofers. Save hundred$! 20 detailed 
$19.95. Alexander Carrizo, 10820 E 

ly Blvd #A5-128, Whittier, CA 90601. 


| PUZZLES, Five Impossible Gadgets, 
Plans and Solutions $4.00 Box 50116 
ton, TX 76206-0116 


0005 fixing it yourself. Professionally те 
1 ing it yourse essionally re- 
searched guide to and installations 
$19.95. Call 1-800-724-0851 for information. 
Visa and Mastercard 


` PLASTICS 


| CASTOLITE Liquid Plastics. oe 
ear, colors. For casting, penc quid sus 


uc- 
atalog 
1G/PS, Box 


‚ fibe 
ng with M. Mold ‘Making S E ni lies. 
82. 00. CASTOLITE, Dept. 
1, Woodstock 


IL 60098 


RUBBER. Liquid aucun tech- 
T ues. Catalog , $1: Handmade, Box 
6713(PS6) Метр TN 38186-0713. 


PRINTING SERVICES 


| CUSTOM PRINTED BUSINESS 
FORMS, LABELS, TAGS, ENVELOPES, 
CHECKS, 1-800-331-3841. FREE CAT- 
ALGOS. 
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Friendship Utility, Вох. 
МА 02368. 


‘PROSPECTING 


Build This 12-Volt Automatic 
GOLD Panning Machine 


The most valuable tool you can own for = 
= prospecting. can became a у 


Anyone 
panner with ten minutes 
ean pay for itself in gold the hrst dk. 
Ит 


t form or ready-to-use, AW 
rey it fom aren e pea” АА... 
my 48-раде 
Send stamped. sell-addressed envelope 
for more info 


CAMEL Box 18000-235, Las Voges, rr 


REAL ESTATE 
MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park, starting at 
$7,450. Easy Owner Financing. Guaranteed 


Access. Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 * (406) 586-8088 


Call Toll Free: 1-800-735-5484 

GOVERNMENT HOMES from $1 (U re- 
pair) Delinquent tax property. Reposses- 
sions. Your area (1) 805 962. 8000 Ext. 
GH-20025 for current repo list. 


MONTANA LAND BARGAINS: 20 Acre 
mountain parcels starting at $12,900. Call 
NOW for FREE information. 1-800-252- 
LAND. Yellowstone Basin Properties. 


CALIFORNIA. Acreage. Lots. $50 down. 
$50 monthly. 4602 Ethel Ave., Sherman 
Oaks, CA 91423. 


US CITIZENS ONLY GOVERNMENT | 


LAND, 20 acre claim program still avail- 
able, get yours for $20 government fee, in 
Alaska, Arizona, Arkansas, California, Col- 
orado, Idaho, Montana, Nevada, New Mexi- 
co, Oregon, ‘Utah, Washington, Wyoming. 
For complete, step-by-step package includ: 
ing maps, telephone helpline, filing forms, 
etc. send $20; or for more information send 
$3. PUBLIC LANDS TITLE, POBox 2945- 
PS PortAngeles, Washington 98362-0336 
(this is not Homesteading, its much easier 
and only costs $1. per acre). 


*BUILD YOUR DREAM IN COLORA- 
DO* Build your cabin from your own trees. 
Create a pond from Crystal Clear Water. 
Harness Solar Energy from over 300 da x 
unclouded sky. 35 Acres from $19,900. 
Down Easy Terms. Free Brochure. Call 
Today. 1-800-383-0583. Patten Land of 
Colorado Corp. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, 
Police, etc. Free Catalog! CRB, Box 56PS, 
Commack, NY 11725. 


SATELLITE TV 


Save 3095-6095 
Systems, upgrades, 
IRDs, movers, Feeds, LN 
3' to 24' dishes and more... 
м Names Like = 

: Monterey, Uniden, Drake 
HTS, Orbitron, etc. 

s 800-334-6455 . 
л 218-739-5231 ММ & INT. 


| SKYVISION INC® 


БА, «12026 COLLEGE WAY 
TW FERGUS FALLS, MN 56537 


È ^ INSTALL OR UPDATE YOURSELF! | 


SATELLITE Dish Owners Conceal Your 
Dish From View. Four Different Configura- 
tions Available. Build For Under $50 Or 
More. Plans For All (4) Configurations: 
$10.95 + $2.00 S + H. Send Check Or Money 
Order To: PRODETAIL, PO Box 831771, 
Stone Mountain, GA 30083. 


SATELLITE TV 
Call for FREE Catalog 4 
All Major Brands г 


Lowest Prices 


1-800-845-6664 
617 W. Division * Mt. Vernon, WA * 98273 


WEST COAST SATELLITE 


2 


SATELLITE TELEVISION DE- 
SCRAMBLERS Complete Detailed Plans 
For Home Construction By Anyone. $5.00. 
Jansen Electronics, P.O. Box 25161, Seattle, 
WA 98125 


SATELLITE Monthly. Audio Codes 
1(900)-Hot-Shot. Intended For Testing Only. 
$3.50 Per Call. 


SUBSCRIBE to “View-All Newsletter" 
Send 410 SASE for FREE! sample issue. 
View-All, Dept.PS, 177 Main St., Fort Lee, 
NJ 07024. 


SCIENCE & CHEMISTRY 
CHEMICALS AND LAB ae 


EX napp oe 


PSYCHEDELIC Chemistry Catalog 
$15.00. E. Macnab, R2 Alderbrook, Sooke, 
Canada VOS 1NO. 


MICROSCOPES low cost quality instru- 
ments, not po Free brochure: M Scien- 
tific, 4630 Nort 
209B, Chicago, IL 60656 


ROBOTICS, ASTRONOMY, PHYSICS, 
CHEMISTRY AND LABORATORY SUP- 


- PLIES CATALOG. $3.00 REFUNDABLE. 


SONG WRITERS 


POEM sarah = WANTED. Free 
Publishing/Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 


HURRY! 100 new, unlisted so 
$5.00 includes bonus gift. R/S, Box 322, Day- 
ton, , OH 45459. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


HELP TO SAVE YOUR JOB 2753 East 
Broadway, Su101-345 Mesa. AZ 85204. $10 
to: K-lectric 

SECURE COMMUNICATIONS. Dont 
risk sensitive data. Free info. Heartfield, 
330 W. Uintah, Colorado Springs, CO 80905 


SAVE OR ESTABLISH YOUR CREDIT 
2753 East Broadway, Su101-345 Mesa, AZ 
85204. $20 to: K-lectric 


STAMP COLLECTING: 


DISCOUNT Stamps, 
Free List. IVA, Box 197- 
93232. 


UNITED NATIONS 3 Mint Sets, 25е. 
Cornetta; POB 1509-P Lake Placid, Florida 


uest Countries, 
, Hanford, CA 


FOUR FOREIGN sets 254. 
rovals. R. С. Sales, Box 1065-P. 
Y 11431. 


FREE GIANT BARGAIN STAMP CATA- 
LOG, FULL OF ALL THE LATEST OF 
FERINGS ON WORLDWIDE STAMPS, 


uest ap- 
amaica, 


TOWN 
E61PS, JAMESTOWN, NY, 14701-0019 


50 Different Selected United States - 


. Only $1.00. Tom Roush, Р.О.Вох 
, Riverside, TX 77367-0249. 


Es STAMPS. $2.00 No duplicates. Cata- 
og over in .00. Baker, Р.О. Box 176 Chester, 
1 


300 worldwide stamps $1.00 with a 
als. White, Box ааба FL 


TOYS & GAMES 
WIN AT CHESS! THE SECRET RE- 


VEALED! $3.95 CHESSMAN, P.O.Box 
1021 Erie, PA 16512. 


1697 


LABORATORY | 


TOOLS & MACHINERY 


LATHES 
"STARTING AT $350 
.. *Milis *Metais *Book 
~ Precision instrument. 


i Catalog $2.00 
{1000's of items) 
ia х 14" ec 7 -En 513-322-8562 


CAMPBELL TOOLS COMPANY 
2100P Selma Read,Springfieid,Ohic 45505 


FREE CATALOG! FAMOUS BRANE 
WELDERS, accessories and safety ip} 
ment. Weldco, 1151 Findlay Street, tl 
PS, Cincinnati, Ohio 45214. 1-800-733 


4" METAL Cutting Lathe $118.20., Taig 
15048 Proctor, Industry, CA 91746. 


m liusts to fit most 
esee Heat Guns. 
Send $9.95 + $2.50 P/H: 
| SCRAPE-EZ 
P.O. Box 3527, Santa Barbara, Ca. 93130 


BOLTS, SCREWS, TOOLS, WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$2.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


CATALOG $1.00 


Р.О. Box 536-Р5 
Ниггісапе WV e 25526 


VIDEO EQUIPMENT 


WIRELESS CABLE RECEIVERS 
1.9 TO 2.7 GHz 
JO CH Parabotc Dish System-8173 90 


30 CH Rod Antenna Suami gi 90 
3D CH Crystal Controlled System-3294 95 | 


VISA MC. AME X 
MEMBER OF THE BETTER BUSINESS BUREAU 


WINEMAKING 


WINEMAKERS-BEERMAKERS Free 
Illustrated Catalog - Fast Service - Large 
Selection - Visa/Mastercard - (816) 254-0242 
KRAUS, Box 7850-N, Independence, Mis- 
souri 64053. 


BEERMAKERS—Winemakers Free 
Catalog. Fast Service, Free Recipes. 
Cellar-S, Box 33525, Seattle, WA 98133. 
800-342-1871. 


FREE CATALOG! 
FAST SERVICES! 
BREWERS, 7710 91ST AVE, VERO 
BEACH, FL 32967 (407) 589-6563. 


BEER BREWING KITS/SUPPLIES. 
Free Catalog! 407-626-2899. Home Brewer's 
Outlet, P.O. Box 30626, Palm Beach Gar- 
dens, FL 33420. 


GERMAN BEER RECIPE. Simple to 
make, great taste $5.00. Homebrew 4326 N. 
Elms, Flushing, MI 48433. 


IRISH mountain dew ori inal recipe and 
instructions. Robert Paice 
DE Company, Sligo, Ireland. Send 


WATER PURIFICATION 


DRINK PUREST WATER! Home Dis- 
tillers, Discount Prices! 800-874-9028 
WATERWISE, Box 45981, Center Hill, FL 
33514-0459. 


Product Information 


ADVERTISEMENT 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling 
fee. For your safety, please do not send cash. 


geom See асын а FILL IN COUPON AND MAIL TODAY == 
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601 Windows and Patios A full-color 
brochure from Andersen Corp. provides in- 
formation on custom combinations, planning 
a project, and more. Free 


602 On-line Computer Communications 
CompuServe's informative brochure shows 
you how to use and communicate through 
the world's largest and most comprehen- 
sive computer information service: hard- 
ware and software support, electronic mail, 
personal investment services, and more. 
Free 


603 Weather Stations Digitar manufactures 
the world's smallest, most affordable weath- 
er stations. Different models measure wind 
chill, speed, direction, and more. Free 


604 Clean Water For information on 
EcoWater Systems' home water filtration 
and distillation systems for counter-top use 
call 1-800-86WATER or send for a 
brochure. Free 


605 Hobbyist Catalog Edmund Scientific's 
112-page catalog contains more than 3,200 
products for the hobbyist, gadgeteer, and 
educator—featuring telescopes, weather in- 
struments, magnifiers, plus many items for 
science-fair projects. Free 


606 Security Systems Espion's “Home 
Security Checklist" brochure describes its 
easy-to-install Homewatch 2000 wireless 
home security device. Homewatch 2000 
avoids false alarms by using separate heat 
and motion sensors. It plugs into a stan- 
dard wall socket and has battery backup. 
Free 


607 Oil Additive A brochure from 
Fluoramics describes Tufoil, a spectacular 
low-friction and low-wear oil additive. Tufoil 
makes changing your oil a patented engine 
treatment. Enjoy fast starts, smooth opera- 
tions, and longer engine life. Free 


608 Solariums A literature package from ` 


Four Seasons Solar Products includes: 
Series 200 and 300 Patio Room 
brochures, a Mod-U-Glaze brochure, a 
Four Seasons Quiet Aire Roof Ventilation 
system brochure, a Window and Patio 
Doors catalog, and Steel and Royal 
Classic catalogs. $10 


609 Door Frames A booklet provides 
ideas on how and where to save space 
with a Pocket Door Frame Kit by Johnson 


Hardware. It also highlights rough- open- 


ing requirements and the tools needed. 
Free 


610 Unusual Items The "Things You Never 
Knew Existed" catalog from Johnson Smith 
Co. contains more than 1,800 novelties, 
hobby and sports equipment, scientific and 
electronic items, and gag gifts. Free 


611 Pool Cleaning Kreepy Krauly cleans 
in-ground pools automatically, eliminating 
hand-vacuuming. Comes with money back 
guarantee, plus three-year warranty cover- 
ing all wear. Free 


612 Exercise Bike Information from Life 
Fitness describes its LifeCycle Aerobic 
Trainer, the most popular computerized ex- 
ercise bike in health clubs. Free 


613 Window Ideas A brochure from Marvin 
Windows illustrates with four-color photos 
and renderings how window sizes and 
styles affect your home's appearance. 
Energy and maintenance information is in- 
cluded. Free 


614 Creative Problem Solving MindLink 
software helps you generate exciting new 


ideas and solve complex problems. Based: 


on 30 hours of research in creativity by the 
Synectics Corp., this program helps en- 
hance the user's natural creativity and prob- 
lem solving abilities. Free 
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Mote: POPULAR SCIENCE New Jersey address is for Product Information only. 

Please send the items checked below. | am enclosing $1 handling charge (any num- 
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Please send check or money order made out to POPULAR SCIENCE. 


615 Cross-country Workout Nordic 
Track, the original cross-country ski ex- 
erciser, provides the world's best total- 
body and cardiovascular workout. Both 
a brochure and video are available. 
Free 


616 North Carolina Vacation The state 
of North Carolina offers a travel package 
that contains many facts for planning a 
vacation in North Carolina, explaining 
where to go, where to stay, and what to 
do. Free 


617 Aviation and Space A full-color 
brochure offered by Pyramid Graphics and 
Publishing describes the company's com- 
plete line of aerospace books, calendars 
and posters. Free 


618 Septic-System Help Unfor- 
tunately, your septic system can back 
up. Rid-X, however, helps you avoid 
septic-system failure. The company's 
booklet explains in detail how your sep- 
tic system works and how you can help 
it to continue working for trouble-free 
operation. Free 


619 Engine Care U.S. Auto-Tech's cata- 
log contains more than 70 items that 
save gasoline, reduce engine friction and 
wear, make 87 octane gasoline perform 
like 93 octane, increase horsepower, and 
protect and shine your automobile's fin- 
ish. Free 


620 Control Water Weeds The Water- 
Weeder Harvester from Waterside 
Products works just like a hedge trim- 
mer would under water. The Harvester 
cuts a four-foot-wide swath, and it can 
be operated from a boat, dock, or 
shoreline. The Water Weeder is a per- 
fect tool for waterside property own- 
ers, fishermen, boaters, and others. 
Free 
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Looking Back... 


Sampling a century of POPULAR Science 


JUNE 1966 
This summer, the first of a 
series of five Lunar Or- 


| YEARS AGO biter camera spacecraft 


will be launched. Circling the moon, 
the spacecraft will photograph ex- 
tended belts of lunar terrain from 
surface-skimming orbits only 28 
miles high at the nearest approach. 
Taking pictures of potential landing 
sites on the moon for our Apollo as- 
tronauts will be the main purpose of 


| these unmanned 850-pound U.S. 
| space vehicles. A secondary objective 


is to photograph larger areas of par- 
ticular interest—on the moon’s far 
side, or in its polar regions—to gath- 
er a wealth of topographical and geo- 
logical data. 

Up to now, the moon has been pho- 


| tographed by spacecraft maneuvered 


in different ways: in a curving trajec- 
tory past the moon (Russia's Luna 3 


| JUNE 1941 
Express is the new 
| bonanza of commercial 


YEARS AGO aviation. In the United 
States last year more than 1,000,000 
commercial shipments flew to 48 
states, 31 nations, and five con- 
tinents. Within the past ten years air 
express has grown about 5,000 
percent. 

Among recent commercial develop- 
ments in nonpassenger aviation is 
All American Aviation, Inc., a 
Delaware air line, which now oper- 
ates five mail and parcel "pick-up" 
routes in six eastern states. Last 


JUNE 1891 
A considerable amount of 
insects secrete products, 


YEARS AGO some of which are useful, 
while others are injurious. First in 


| order among useful secretions are 


silk and wax. Silk is furnished more 


| or less abundantly by all the cat- 


erpillars and many other larvae. 
The silkworms produce it in large 
quantities. Wax is produced by a 
number of Hymenoptera, which 
construct cells of it to. hold honey. 
Aphides and cochineals secrete fat- 
ty matters, the white tufts of which 


| form a kind of down on their bodies 
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A Lunar Orbiter will have photo equipment 
stored at the center, black solar panels for elec- 
tric power, and radio and directional antennae. 


and Zond 3), to a crash landing on the 
moon (our Rangers 7 to 9), and to a 
soft lunar landing (Russia’s Luna 9). 
Photos from a moon-orbiting space- 
craft will be something new. Though 
not as close up as views from impact- 
ing or soft-landing spacecraft, they 


January 6, the company opened its 
newest pick-up run, which covers the 
206 air miles between Williamsport, 
Pa., and Pittsburgh. The run fea- 
tures nonstop loadings. The plane 
skims low over the loading point, re- 
ducing speed to about 110 miles an 
hour. Outbound cargo is placed upon 
a 20-foot-high ground station, and a 
15-foot retractable arm is suspended 
from the plane. The copilot makes a 
grapple-hook connection with the 
load, swings it aboard the plane, and 
stows it. He makes deliveries en 
route by dropping goods from the 


and on the plants that they frequent. E 


In other insects, the secretions 
become a defensive armor. The Hy- 
menoptera drop poison in the wound 
made in animal tissues by their sting, 
which causes it to swell. An anal- 
ogous stinging gives rise to the ex- 
crescences that are called galls, with 
which the leaves of trees are often 
covered. Many of the Coleoptera emit 
penetrating odors. The Cicindela 
smells of the rose, the Aromia mos- 
chata of musk; the anal glands of the 
carabicus produce butyric acid; while 
some of these Coleoptera eject by the 
anus a caustic liquid which, vapor- 
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will have the ad- 
vantage of cover- 
ing far more lunar 
territory, at a 
range still near 
enough to disclose 
small details. 


all their film, the 
Lunar Orbiters 
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formation for sev- 
eral months on the abundance of mi- 


crometeoroids and the level of | 
radiation encountered in orbit around 
the moon. Gradual changes in the un- | 


powered orbits will give scientists 
greatly improved data, also, on the 
moon's gravitational field and the lu- 


nar tidal effects produced by Earth's | 


gravity. All this information is of vital 


interest to our forthcoming manned | 


Apollo-Saturn flights to the moon. 


plane, while speed and altitude are | 


reduced. Mail and ordinary parcels 
are dropped at specified points in 


strong bags or insulated boxes. Frag- | 
ile parcels are “eased down” with | 


parachutes. Methods for improved 
transfer of cargo are being perfected. 
Planes can cover the Williamsport- 


Pittsburgh run in approximately two | 
hours. There are 14 station towns: 


along the route. This development 
points to a time when much of our 
mail, perhaps all of nonlocal first 
class mail, will fly without extra 


: charge. 
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izing suddenly, detonates with in- 
tensity, much like an explosive; 
whence the Brachini have been 
called bombarders. 


After exposing | 


are to transmit in- | 


ive someone e whois 
onest wellloved 
and has improved 
with age! 
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8 years old, 101 proof, pure Kentucky 


SEND A GIFT OF WILD TURKEY®/101 PROOF ANYWHERE* CALL 1-800-CHEER UP "EXCEPT WHERE PROHIBITED. KENTUCKY STRAIGHT BOURBON WHISKEY ALC BY VOL 50.5%. AUSTIN NICHOLS DISTILLING CO. LAWRENCEBURG, KY @ 199 
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“T CHOSE TOYOTA 
FOR THE LONG HAUL” 
These days, people realize that it's not just how much you can put 
into a truck that matters. It's how much you get out of it that really 
counts. Of course, Toyota owners have known this all along. More 
than two million Toyota Trucks sold since 1975 are still on the 
road.” A fact which speaks volumes about Toyota durability. So if 
its durability you're looking for, just ask any of the owners of 
those two million trucks. They'll tell you that when you buy a 
Toyota... you're on the right track. Call 1-800-GO TOYOTA for a 
truck brochure or the location of your nearest dealer. 
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7 love what you do for me: 


: CP TOYOTA 
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